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i I ^UmFTFT'Sl^f^^^NS l1^firt^t^5T!f^l 


Pilfer a|*P^ : (FFrt^®t "SH^ '^, <p1c^1*5 I 

alW OT^FT C'iC’lfS'o R'ol^i ^it'stlS'o sff^^ R'Sl^i OT^FT C'iC’ll^'o 

sn^C^ 'O'oll^ (FTt^ ^(,'stIi 7'0 ^ '^FTC®' I 'o|^’SH’i'»1(.<l '5^, ''1^ 

Cv»lt^er 

I t^CD '>l|R»l5 fStfl 'q^p*1 


^^^JEFTt : 








I-O V o-1 

V = Vi+V2+V3 

y = c^cs\^ 

v„ V2, V3 = ^ (Pm^ 

I = I.=l2=^ 

I = csrl^ 

Ii, I2,13 = c^c«n?i <p 1 w^ 

^Rfl®ri®r«art^: £lf^ snw silks’ ailc'® ^'s* 

cw ^ ■^, 'slw^i c'ttk^'sr W ^ I ^UI^KK 'sH^^^r 

R'lJ^&l«i<p ^Ic<p liRX <pIw(,^^i ‘^Tl^ 1 Ret? Rifl (WTIT ^c«il : 


+ 


V = V,=V2=V3 
I = II +12 +13 

V = C3n& 

Vi, V 2 , V 3 = ^ ^ (prn^ 

I = wfS' <p 1 w^ 

Ii, I 2,13 = <p1(,<i*5 

1^(1^-^iWI®rl®T : (Pf f^iRw cmn^ ^^it^FrK 

RlR'sr-‘*1jl^;i«^l«1 I cw PiR«r ^jl^ileih 'SH^ 

'ski'si c®k^w <piw5 c^l^ ^rsTH’ ^irt i<i<pR 1 f^cir '^jpW \ 



ffer: (P\(P\^ ^iJt^lHM 







C^ ye 

+ 1 _ + 

_ 1_ 

c^ yc c^ 

1 

y<? 

+ 1 

1 

ys]^ ye 

_ + 

c^ y(? c^ 


1 

-0 8 '<f C 

1 1 

' 5 T^ rs- 

1 




Vn=Vi + V2 + V3 

111 = II = I 2 = I 3 

l7#gfap^-:^ Vi2 = V4 + V5 + V6 

112 = l4=l5 = l6 

V = Vi2 = Vii 

I = Ill +112 


B.(t C^t^F%K: 

<ll^W’Sl 'liRpcS’SI Clt’lfSvK sfl^ ^C'SrfSvK 

oi^ srt^ ^ I £ft^ 

2|<il(.^ <ihl^i I ^^1 wf^^jN <i®il ^ I 

^ *\\^, n OTT Pifit.'ST filial? ^srNo r I C^Tl^ 

^sn^gc^ nr 'Q^spr I ^ C^ R wf^7'»5jh, 

Rr = (nr + R). 

nr = ri + r 2 + r 3 +.+ r„ C<lh1^ei I 


C5k^ c?d&^: (M(?^ (.^(.ei^i 1^1^ (.\»k‘^«T 

Cok^W C?[1^'^ I c^k'^'sr C?[1^ <ij<i^^2) I 

C'olt.^©? wfSs;, £|'ig^®<i>l5i<p <p\s<p Pi^qlRi^s ^c?i ^k^ I 

(?{(m 4IW-5 : c^sksft c^y^icT^ ^ enik=i^ ^ii^k<» ^ 

<pk^]‘5 I (7k®T?r ^ ■spaivsl \s|5i va|'Oj'®3lH R^’51 <P(.<1 I Wilis’fii^ 

Rwi^r ^ ^fk^ I (TkeT^ '»i^c»il'i> ^fT*^t?F^a 

fror s|<ph wt ^ I 

8.'b : 

<p^il ^(.®il“ 

(^) R^iR)^'s> 2|<ik4^5i ^sf^rr '8 t1\o1?i cm 1 (JPiwH, 

(Sftsft^, ^ sfff% c#n^ ’iw^Mhlk^ ^ ^srTilTr c^ ^j<ii>l^i 1 




(?«MT, ■^, <Pj|«i'3jc«i‘5^1, <pj|(.^^il ^vsjlRc^ I 

(^) R':ys£|^2l(.^^l'ST1 ^-51, C^lc^i R'aJ'^h^? <\^ <^<\\n <pIC'ST ^ <1J<Hi,l<1 

I 

(^) c^l's^’lll^c^o WRfW, (S^, ^1%^, C^ll^K 

fic'Sfq "^1% I ^<l'a3ifi<P 

5 t^wrr^ ^ 21^ c^ ^ 1 




<ij|'5|R I siwlw c^ -9i(.^i'5 v£i^^ c'^k'^'sr <p(.?i<pf5 cw 

I PiR'sr, ^Ut^FfK Pifi'sr 

<ij|'5|R ^ wr <#5rK c'»l(.‘^'sr c^i^ ^ftlt 1 





^br 


i I (7T^'% 'Oi)|p|V!9 <lj<l^|51 ’^5^'^? 

^ I t'^«1 '%? 

\S I 

8 1351^ (,'^(.«i5i <p|4»i 
<t I (TFT'^^fUs C^T^ ? 

'h I ^©51®! w®i <i®i(.^ (.<il^ ? 

H I (.'^(,^i[ RR>s| I 



br I 

c& I JlkC<pR><P '5f|^ I 

io I 'Q 

I <p1(.<P <1(.®1? 

^vo I w^<[ I 

^8 I (7T^ (.Nalc^Ber <p|w^ C^1^<ieic^^ C^? 


fiftf 

i'li I (.=>1C81<1 RR»5| I 





(t.i •nlRfiJ 




’^l(w ^ <i(.«i 

1^ i£l^^ C^]p|<p ^ 






<^.'^^(.*1<pII5<P '^|RW>5I ®HI>+H : 

lil^sjg- is[|pp^ '^ilR^uJ^i £|(.?j|'sr^?i I C^PR- 

(^) R’flt^t'o^l ! C^PR“ ^Jl'i^lR, C®Rt^?f5?r ^'ojIR I 

(^) %ra«r w: cw-^^, %5 t, I 

(^) ^41 : (?m-^t%, <1W, CSd^ I 

(®) 51*^^ ^ai : c^^'i-RpS'sr, ^1 Rh> (^<p151 ^^jIR i 

\£(^ (.^lPl<P 5(.«n<pG<P <P(.5I '^CpTT : 






CoTRW t^% <PC^1 vD '^r^- 
i I 'GWT 

^ I (^Pl'STVb jiIRh; 

o I ■*f^ I 

(^^T) ^ 

i I 

I 

NS I fer I 

(^) ^- 
i I ^IRhJ 

I I 

'SC^ ’' 1 IRS 5 

(.<p|(.*il c<i»l(.«il R^'s® (RM ^tt^ ^ c<p|c»il 2Rlf^ ^ 

v^NstW'SI^ '>i1Rm5 ^ I 

'8'^'^ -^iRscS^i '^^•i ti|'^'*f? '»ilf?c5^i fStii 'o|5ii*i <p^il 

■^- 



cgpl'srss '»ilRfi> 

(?r '^|R^(5 '*f? '>iiR?5 ^|R^5 (?i^ ^5r^ iii<pIU ^rR*t ^lR»5c^ (^I'sr^ ^|R^5 <i{.®i 1 

&®il&c«i?i csplervs <ic®i I Ret? lil^pfS <p^i1 ^c«i1- 



n _ nl 


: c^pjerVd ^llRS 

cspi'srvb c£i’^ 2Rt^ c«t!^ wRt'^S’si <?rn:^ 1 









C<plc»i1 C<Pk«il ^C?l ^TtTT, <lk^ C<Pk«il c®rfw 

’sniT Rcii Rc?j £|<ii(^'« '©c<i ^ £|^t^ JilRpSc^ -^If^ ^(.®i i 

■“f? '^|Rm 5 (.<;Nl(.*ik 'SfJTT \^u>^ (3PlW 

&(.®i, R>\s CiPWs’ '^iRpS ’^TTt ®i3lHf5 I •Tt<p'®l5w^i 

C5^ fic?i £Rlf^ I <p1w^ £RK ^ ^(.«l1, (^1^ ^c»r C<Pl(.*ll 

<lj|l5|R (?^ I 



l&ii] : "*1^ -^ll^ 


c®rf^ (,*<l^k<i<p t<i‘j,jf^<p 2W?r i ^r^- 

^ I PlRer ^iRai;, 

^ I ^3h|8il«i '^|Rm5 

v5 I PiR'sr >ilf^ ^^jIR I 


^ I Pifi'st : (?r'^lR»(5^] sfk^^^l'^^r^:^ 

<p(.'^k*i*^>''i^R Pi 15(.'ST ^'s* ^k<p, ^k^ PiR'st ji|R> 5 <i(.en i Rc^; iii<plL> PiR'st ^ilRpcS^i fSi^ '^>(^•1 <piil 
: 


V 


Rj = Bo \Q^ 

-JVW- 


+ 



I = ^ ^SfjM 


R 2 - \l50 

-AAA/^- 




ioo '<3^ 


■f^af: PiRet JilRpiJ 


-AW- 

ko 




i| iil<q>r5»j|d| <p|w^ 

N5 I c®rf^ I 

81 '»ilRpc5^i c^i# ^ 

<t I C5I1& C'olC^'ST '©Iw 'aihhl 




PiR'st Csrf^ wlSr-^jh, Rt = R] + Rj + Ra +. l 

I J OT '^lfi^'5 <p1w 5 ^iC^t^’srf^jc.^ ^'^sU's ^t.'o £llo» <pw <jlt.'o 

c'^ic'T^'sr v^aiH vat^^ <1j|^il®ih 'ilfiS <i(.ei I -^ll^ ^5Pi <?^il ^c<nl; 


“ 


I2 

1 

u 

Ri 5Vi 

R2 ' 
( 

fvs 

Raj 


■fSsj': '>ilRf5 

VS I >1lf¥(.i5^i (.^^^^'H5w<l c.NKlt'^'Sr 


(.^1’1<PC.«1^ I 

tl 


T -L.X+X+X + 

’ Rt Ri Rz Ra 


NS^^Pfl 


>0 11^ ^|W5 PiR'sf HjhHh •nlRC : (TT ^1 Rv 5 ceilvi»>i^c^<i Pific'sr 

^jl^ihlcei ^ cs^ 'o|l«i1>il 'oiHMI <plwn5'^^c^<i ^ 

'^lR^5(.<p Pifi'sf '^iR?5 1^3" ''ilRp^ ^(.®i I Rc& (i]<pf5 f^sf '^iR»5 'ai^i <p<il ^c,®il • 

Ri 



fS3r 







V!)\D 

PlC& '»llR^(5?l '»l1(.«l1t>«ll <P<l1 ^(.®ll : 

i I i£\ s|^ >ilRia5 f^RC'Sr ^ i 

^ I PiR'st <?\(,^^ I 

vs I c'wk^er i 

8 I 2|<iK ''5d«ikff "“rNt c<ih1^(.®i’si i 

<t 1 ^lRi(5<i RRjfi RR>fi 'srk^ i 
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CWIM «1 ^W<W 3 R^-i 



o I ^|Rsi5 ^^5^ sf^>t?r 'Q ^ 

8 I ^coi<pIIS<p '»i|Rm5 I 

<t I '^|R»(55; ^i^rH'S'CSTt I 

'b I t<n3jR)<p ^N5^5i C^ I 

H I PiB'sst >iiRB <icic^ c^ro^? 

V I '^iRB <ici(.\D c^t^? 

t?> I 1^ <|C1(.'® '% ? 

io I ■% ? 


I 'oih^ Ws?®r 'Q ’^i'^? 

i'O I ^51^^ <101(.\5) ’^l’ (.<ll^|i|? 

^8 I ^3 '*f? >l|R5u551 I 

i<J‘ I c^|s|'srv!j JilR>c5^i Blii '^l<p I 
^b I Wm '>ilf¥d5^i t<iPi'gj>i>j4i^ c^ I 
I >iil¥a55i W^fgppj^ c^r^r i 

iV I ftjf >1i(¥c5<l C^ I 

snsr 

1 fSizr ■*!¥ JilRB I 

>^0 I C®TfW '^^c<llc’t '^iR^cS^l £i<pi51(.^n Scgl^ fi|C'®J<P 2l<l>l^l "Pfl^Q I 





• <pjHlPi'i5<i <0 '5,'®lS<i <p<i(.'® ’TRR'; 

• wI^j5<i, « ^'!!)lS<i-i£|^2|«p|'si(.'!s>t •q><n's ®t1^; 

• <p|«iln •qsut'o ®n?R'; 


r- <P^1C'S ^1^1 <1 


'b.i : 


(?r^R5®f ■ 






5^ <P51C®1'G l>®l1^ <PG^1 '^, (?T 


c<p|c«i1 'oi‘^R<ili| '®1 g<p <pjHlPi'i>^; \ 

SjM '£<hjjI^<p <ivo^<i '^cf, ^ c'»lt^c'ST^i sTiR 


|?r : 

(nf) 








(M-f) 


‘ ^lc<p I 




l?ri^ 


(^) wRt'MJil 

(’*1') Pp^ivs Rll 







'S'b 




(^) I 


■^’rt^iW: 

'Wr’Tl^l^ ^ 2|^ I ■srst^ 

> I ’|R«)^'I%T >i|'5R ^ I I 



(^) ^ ('«r) (^) c’m (^) ^ («) (^) t^railw 

(^) (W) I 






I 


i 



c<P^lRi5 



'Jj.'S ‘PjMlPi'iJn 'Q ^'o|5'g-iil¥ 1^R®r : 

MiSt55«) aWR® m aRJra' i W = 

(^) 

(«r) "eiT'tgwf^w 

(n) ^j|\l)'SiH5H3<(=l 'SIJIW C'sQyjH'l mRishJ?] 

(^) I 




2|^ I ■srstr 8 

i I ’1I5 «<'S'(%t i^i'^ ^ I ^15<i's*i%r I 



(■^) 

(■^)?^ 


(«r) (^) c’MH 

(®) (t) 



I 


■5r«rr 













c^ \<bm 
^5[m^ c<^M 

WfTI<R ^^i;li<t 




^ C^feR^ 


'b.S ^^5|5TlT C^ : 


<p|«il^; c<p|(.v!d^i -^Klwi C?lf®f^^?f?r ^<^[5 '^^'siT Pi(.ji| ^l(.®il&*ii <p^;I rc.®iI : 
SfRtCSf ^^'ST ^ ^ '^M ^^C'sr o C^tl^ 9 ^1w 'SfH I 


i 


1^ 



n 

iw 

%T 

C^ 

?r 


(TW 

®r 

glig 








c^r 





srK 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

X 

X 


X 

±1 

% 

±2 

% 

X 

X 

±0.5 

% 

±0.2 

5% 

±0.1 

% 

X 

X 

±5% 

±10 

% 


ABC D 


7f ^ ^ ^ 


^ : ABx 10^ + D 

A ^iCB^ 2W -^Xtw B ^TT ^^TtW C D ^j:S^ 

<1J1'» I 


^ A = '5f^, B='^t^^, C = ^ D = ^ I <p1®i1^1 C^ 


ABx 10^±D 
= 50x10^ ±10% 

= 50 X loot 10% 

= 5000 ± 10% 

= 500012 ± 500 (%*# ^) 




®b.- 

'srll^ 


^Hltl 

^tWT 






%r 




sm 

'5W^ 







% 

C^ 



’srK 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

U^ilw^i 

±20% 

+1% 

±2% 

±2.5% 

X 

±5% 

X 

X 

X 

±10% 

c^lc^er 

X 

X 

250V 

X 

400V 

X 

X 

X 

X 

X 


‘phln wl® RR: 


r 

\ 









r— 

y 


u 

u 



A (i 
B 

C (o "^If^) 
D (8 ■^yf^) 
E {6 


ifer: 

A 'Q B "^5^ sfRt^ \5[^, C 'srlf^fOM^ D 'iJ^ilwr '^1’^ E 

OislL^^ I 

^Tl^ C^ ^ 8 AB X lO'^tD, E 

'b.c^’^HRr '^Kk^u wRf'AJjh : 
wkviMi -^1^1 (.<13 wRr'#5jH : 

aTOsr tii<pr5 '^^'s? : <p|<i|finl<PR '^^c'siT 0 c^l^ 9 ^tw 'srK <i'^l(.^ 



<p|(.«1 

^t^tf 

■sr 

ffTK 

T 



%r 

c^f 



(PTRT 

1% 

<pir 

®r 








t 

C^ 







1 

2 

3 

4 

5 

6 

7 

8 

9 

X 

X 


X 

±1% 

±2% 

X 

X 

±0.5 

% 

±0.25 

% 

±0.1 

% 

X 

X 

±5% 

±10 

% 











ABC D 


Tf ^ ffff ^ 

C^ *?^\n : AB X 10^ ± D 

A £|W B ^(.c^ -^TT C '^^tTT '^Tt^ D woilw'l '^Tt^ I 

^ A = '31^, B ='^t^^, C = ^ I 

’STK^JC^- 

ABkIO'^ID 
= 50xl0'±10% 

= 50 X loot 10% 

= 5000 + 10% 

= 5000 n ± 500 'STK) 

'b.^J C?rf^%l^, « -♦JMlPl'Gjh : 

(3lf^;*Jl»r: 

(?r <i« Rt«n<s5t.*ni <MC»i'Q 'olt'm t>9il<i <i>n <pc.<i 

<WC,^ ^"ll ^ wI^-^S I ifl 

<P<1C'® ^Iw I 

^'5»l^l3il«l : 

^'55i<p'i5ji»i S^tjjRxp ^ll¥(5^i ^'51^ 1^1 <pI^ ^iRfcS <p1w^ 

4jMlP)l>ll^ : 

<PiMlPil5jH t£l'5R 'S«r, (.v» I (.Acer's; efwt^'^sc?!' | 

'Q 4jMl|5|i;jh-^fl^ : 


(.^iR I tilW WRI^ PiPitR'iR 'Q 






So 




i I 

^ I "^^iPi'iJih 
vs I ^^^lPi'5'Si <p^s 

8 I ’IXK’^sjIvjjpi'i;^ <\v\(,^ C^W¥? 

(t I ^^sTMlPi^w^i #t? 


i I G3f®lf^^ 0 ^ I 

I ^ ^8 C51^ I 

^ I ^^‘TMIPi'S^ 'S <pjM|Pi(5^ '%? <p)M|Pi(5(.^^i ifi^^s^'CeTT ■%? 

8 I ■^tW STW ^^'ol R^(.?i^i 

(t I ^ ^PTmi^^lPlC.l5^t4 >li^C4»i^iNlM!>, vs f^C<M^j<1ltvij I 

^ I ^lPii5w5i GaRR'oiH c^Khs I 

br I 'Q <\i<\^h C®1^ I 

I ’^SJt^jlpi'iJ^) <|>|e^|5) C^5|^ 


fiftf 

^ I RR^fi i 

I <pHI^i I 



^ I 





^ ^ c*^^5rf5Rit- 

• ^Jhki's <p^(.M> <11^; 

• ^jhlwci^’Si <p<i(.vs -*11^; 




R^'© <p?i(.vs ^Tt^; 

‘■^I^ <P^(,\s 

slf^RTt "^n^; 


^lc<p <i«il ^ 


(?p) >311^^ tjtf: C^|q(.<? 'o<l<P^'*t <PW ^ i£|<1>f5 (.<??! 

(’^) ^ : '®I1<R ^ ^ C^I®1(,<P R<p^’‘f <PW I R<P 

R?j(.^ ^ii<pf5 c‘*tK c‘®ll®TC^ R<p^'‘f i 

<\.V!) >lih1WdJH : 

Q^^<P SR»f^ I : 

I "gw I 

fil^R I ! 

i I ^ift 

^ I I 

^5ii^ >6 g|«v©fijMlG ^i>ilw ^G>i 'ftiHN RR>ji ^ I ^: 

ii ^ ^jl’ki'i^ ^ I ^)hki'i> 

v5 1 1h viil^lwiJ 8 I GGfSa^jM vijhiwi> 

(fl'*t®TW'gW 'h I C*H'gW^'©)lR I 






^<]>3jR)<p ^T^f, C5[f6^ c«r*il(.^i'5^i, t<i‘3jR><p 

>]jh1wn54 C^I4^N, v|jMwll5<^ CVIWlR, vijhlwllj^ ^ 

^1 



(?TT5]^ ^ 











S'© 


2tf§F?It: 

2M|Ri(.^ 'S^ W- 

i I 

^1 ■*ff^ 

: ^<pf5 CfiTf^ ^iv!d(.<p ^1V!dC<P t£l<pr5 '*rf^*IT%’^ \i^(/?i\ 

i£l^ C^(^ '^t^t Ra^*s^^t <1^^C®1 S'Q® C«Tl^J^ 'W5 ^(,<\ I ^(.<\ 

t£l'^ Rc<? ^C<I I 

I 





fM : "^ift '2^of^ 

^^1c<5 <P^(,^ ^C<1, C^WI^ WJ t^<pf5 fM WSTTT ^(.«i 1 I f&M C®TKI^ 

^^2>1(.<1 <P^(.^ ^ CJiMBTIt «^CilC^ I 

R*3[3^HI^^ '^I^I £jWK • ^<pn5 C^IWf f%?!^ C^l^f '^'^lc'^51 



^ ^ cmj ^ -gw ^if^ ^ I ^ ^ 

^M4c5l-V|jh1CHl5 I 


>|jMWClJil ^mN : 

VJiMWCi^^l <1i<l^l^l : 

\5 I cqlSvid PH<piw 
I >ljl^1WlU4 W4^blW 
H I ^ih1(.*if5<p 'qjl^Hi^pl^ilw 


^ I c^riW wlwi5w 



'ij I >iih1c-ir54 cvjcvjlRc^o 

V I C^Pf1%»tiT'^^jlf^C^ I 
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^|\o 


^ I JW#? 

^ I i>%(.<p^i '9^1 f5 c^iFr? 

vs 1 

8 I C^t^ WOT" c^ ^¥r^? 

(t I "^ift fw ^'oi(,<i "wt '^n?r? 


^^) I c^t^? 

e I ^"cwr iijMwcG^l fiK.iil'Sr^ijvsl I 




fiftr 

^ I 

'O I 5.(.®i<P(Sl-^)W1c«i'i> ? i£l1^^ <p1(,'8t <ij<i^|^; 






\8 


• ShfiS'ilw^i CJlPiR'ohl <p<it'© ’tl^; 

• 2|c?ll'sr^?j'o| 'G <IJ<I^1^1 <P^1CVS ^n^; 

• ^l^c^£^»ic<p|c•i^1 'Q <p^ic'® ^tt^; 

• PH<p1w<i 9fe‘'Q <i4hI <p^;(.'© ^tf^; 

• ■^JKrT ^1^1^ I 


(TT w<wsh4 wm 

cn^lR^iM 'ST'W {:>i<MR<^jM ' 

^Rct£i»ic<ph, «il5vto PH<p|<i, c^vjjwH 


i£l*ilRfcv© ^ CWT- 













8 'b 





8 I ^w«w 3 R<}> 5 l»irb®>il 5 i 


attuN^ilvsl « : 

i9-s[iTi£l<>n» *llfal<» c#<|5r, *ll<l >lklc*u ■*N"*lI^C<> 'sifib'S &C«)»ICvRni 

^ll^tvs it’ll'ao <p<il ^ I 


V.8 i||^Wl»IWlW5l ’li^T'S 4l<S!HlPl : 


^'spT <ilfai<p 










T, <P(.ii®n, I MsliiiipNrS <pM(.'st^i f*f^ 

'S|‘ap|<pl51 I 

I i£i WM ^rlrr i 

R(,<p 'oik^i <p(,^ ^fTf, <p(,®n ^rK i ii'»l(,<i <i®il^i 

^©t^w ^ I wr ^©t^w ^ i 

vst^WIR wr C«Tl^ I 

I C'slc'^'sr R.^lc<i I 

(^) c^ 

(sf) ^JTlf^s. I 

b'.(^ : 






'pf^_\5lT‘^ i£] 


: (?*ftf^^iwi5«?i, 


’^#T 




: SftTT^^ <?jlc^'i5 


til’SR 


'^il^i(.<jj '3|R>'Q Pi’HjH 


'srritTW ^TTl^ wrs^^ 






V.<1 f^’l^tCiRT *1^ «: 

RR)f| ^ I lill^^lfitjW, C^^l^iwH, <PC?I®1, 'Q *^l'®<l (*2P^ 

Pl(.?l I Pct> rH<p|C?l?l <PC51 <P5l| ^(.sil : 







: slIvSvto rH<l5l^ 

(fl<pr5 5,ii<p <P(.ij®i <i'^l(.*il ^l(.<p I ^ij<p <p(.iic,®i "^ift JW <i'^i(,*il 
<PC?IC«1’?l ’SRT1X JWSt t£|^«i'»1c<1 <1^1c-ll CT, C<PlC151 ^oC?PT <P(.?|ei 

<p^i(,«i <p(,^j(,«n^i "sl Jl (.<pk*il ^<p^ I 


p’^Rsj^ ^£^'5^ ;il<pf5 <illai<p c^PK, '»lKlc<ij t<i‘jjR)<p ■*ll^c<p ^llai<p '^l(.®il^ 






8V 









^3Tf^ 'Gr?r5 


WFf 


Bii] : fillSsb 

fH<piw^i <pc?ic«iii 'sitwr I5*(,<pic?iPi 2n:?iM ^ ^ i <pc?i8if5 ^ift 

C'tt^sw <i'^lc*i1 ^lc<p <PC®1 <il^(.'?i <PC?I(.®151 R)^’5| <il<pr5 j^^<p I 

'Q RW’*! <p|w®l1c^ M3 C<l^H^^ M5C?J^ <PC^C®1^1 

I3*(.<p1c?jPi ^ ^ I ’5«T ■*N‘ ^'SICST'Sl ^ I 

br.br pH<p|w^l : 

PH^i^ R;:^PlR^S ’^5^ I : 


(^) ^1<iRi<p Ric^^, C^^ivST^, <ppH5i5|^i wTsrflWirf^^ 

^-5?[|T^ I 






82 » 


5,1 »il^(.i4i*lwh *i«(.*in R>'o|^'^? 
« I Sl«l(*®»llfl <1"1M -ft C^? 




«I viRt>d*n^iw<i ^#1^ c®r«r I 







til ^ cHc^ «|N5||- 

• f^-t|^’^‘ 'S il^-t|^’*i‘ {,Jlp|<P'C3i55) ^^(.5(^1 

• f^-t£|^^^#]-^^^<p^l(.vo 

• ^(JlPlillei f^, CWt^ R^'© <P^It.'© ^H^; 

• f^-t£|^T WtX*^ WQTTl^ R^K <ll?llC'^^l ^i<\^\^ ' 


> <P«|C.VS I 




*lI5»il*l ’tsPWl# WBil"! PHIW OT 




l%'5?r, 'o|c.<p 


H I 


P i£|^ il|<pI5 NwR'P'siS •^lJl<l*o|l.<l <f8> S,t« CT^R“R ’IIS'S Rfl, 'o|Ci<P PN 'atl<rl*( *11.®! I 

>£|'^ Fr "SltR ‘«l'^ ’IMWiPr Rict||»l4j,»ic«)> 

I RcJT ii|^ 5 f 5 'f^-<£R' eiK*|t»m ■»|(S<I 1 : 


_- 

0©0© O0O© 

o ©pO © o eLO 0 

O © O © O GTO © 
0©0© O0O© 


fgi7[ : pf-t£|Tf 


(ii^ ^ ^ I ^ ^ c>il>l4'6i5w 2tp ^#5rH c^ 

C»i(,'S’lf5'5J <p1c^^ ^^•i<p|51 4l®T 4W I R»nS <P(.«1 f^-t£|ef||^l^| Rs^ 

(£l^-til^t4t^ ^oit^yr t£|^ Rss f^-ii|^t4f^ K«T I 'G 






^ (t}> 

Rjn, (?i?n^: 

p-N N-'''fn?f *iiiv2y<p i>i(.'^<i 

I P-"*^ C^K (Hole) N-‘®tfrf ’^iC^ '5^ ^Coi<1^*i P 

I "51^^?^■^t^rc®r^ til ^(5*iPl?ll®1 <lj|I5^l^l <IC®1 I 

Pf-i£l^T ^"*1^ v!5lc?ji(.vb<1 <1^$^ sq*ii'^<P ^5rl?PT ^TTt 

<ll^, t^lH^ C^RTl^ <1C®1 I 

i&.8 t£l^fivo|4<ll?lh : 

p-N p <ijli5iR<i (+) tii^^ PN N <iili5iR?i wc^ifB^© (-) tii^ 

£i(i>?j|(.<p '^raBiT^ ’^t?n^ix I wr fe?r 

I Picii PN ’^raT?rtv5‘ <l?ii(.'^^i f£tii ^(.®ii: 



PN *{h\^ : 

P-N wr??*tl?l^ P ^ (-) til^ p-N N 'Q <1J|1?|R^1 ^t'Srll?'© (+) til^^^rw 




tii^^ ^7?rk^ wr' 


I %:?[ PN R^i4 ^^i?rPT 2iQi*?ii<i fe : 















^ I 'Ojk'T*! ^ ? 

« I CEtf^#t ? 

8 I i£H|II>hP|4> 

e I ^h1I3*<Pi<> 

br I wtBtlRIU <p)|i5<i)|?) <p|o<p <i(.<n ? 

io I <p|(.<p <i(.»n ? 

I ’Iw'iPliiH <ij|R<il<i ^ ? 

I c®ral^#t ? 

ivs I I'sPpw*!^ sjfaRtifS' ? 
i8 1 'SI'oJlW*! ? 

I R'ol'4 ■q»lwv ■ft ? 


I lllM3 I 

® I c,>il»i<)i'!i)i§<-iii?r sTs}^ Hite I 

i I ’ifrar ■'il's I 

^ I f»f-(‘R'ifr??‘icira' <pwi«(i'»'s fi'»i4 *ft'a I 










*lli^ C*|W 'ailV<l- 


<p'ol5<i, 


vo|Pi<pi bof% <p<i(.vo I 


(?r 'sj^ £|<i 1R^ ^ vsl(.i<ic<p 

finf^fc^, &i5](.<pi«i ^^jiR 'oR:^ ^R<iiD I wQ7:«Tr 'siw ^(.<=i<n5*i 

sR:?rK ^ ^ 

C^ 5(.\SI^VS [>eiloei <^^10^0 I i£l^^T^ tfRs^ 

I I 

«?IW slCili'SrH- 

(^) wR:^if^ cm^ wRr55j-i:>i I 


(?M, 

^Tt^fwom, f^Rs^, C^, |ff1&=?t^, Wpm, (gt^, 


IttN’, wT, Rc<p«i, 
ftf^, ^s I 


(TT^T^' 


^ I ^R<ilR^sl I '5n?o‘ ^cctT, 


SR^ ^ C^ ^ sft^ ^ ^U^T^1C<t> ^ wr ^ I ^ 

^•i^c«ii?^i (?it I ^ ^ c^R;^ 

q:|5(.'»Ic‘^'8t ^(3^w <p'«:j|5<i \km<\ i c^JR^rt c'»l(.‘^'sr ^Iw 






^8 


■*!% t<i‘jjR)<p 5t^^®Tr 

^R<ili) I 

(£]^ ^^R<qli) RsPiRho ^- 


IR'^lc^ <^^(.<1 I (TT ^<P®1 
i\iSc*i^i '3^°’^ ^i(.<p I ^(.®i 


**P?IWl< ^^^1 ^ '3(1(3^ I 
^) ^^VO| I 

^) <1i^lc>1<1 'Oiisfol C*|twt^ ^oIWoT I 

WlR<ili) R(.«il, Pi(.*i«i '§®il, (.<p 1(.HI 'S<P(.«il <p|5), ^l(.4«i ^11^, S1»^i^|f5, i>Nvtoi, 

c<pic*il ^Wr, ^tw, ^Kl^, csjtsr, i 



^ <ij<i'3tl^ ^ <pjHei ^ (?m, ^(3 <iK<p 'Q 

^W^<i3<iRk (TTSR, <p/l<i(.«i^i 








(:i) W 
('ll) 

( 8 ) 

((?) 

('!«) 




(S>) '8^^ 



( 8 ) 

(ff) 


(?<t 






i. 

'sr^R^lD '^? 
'0. 'oi’iRlI) ^? 


i. *il?^ «raD*i^ ®'ti^ csK I 






• 'Q <P^l(.'o ^ftM; 


ii.i 'S : 

I 9\»|4 <ll^l(.'»i ^51^ I 

'0 1 ^ C^<|fil ^ C3^ *^tt^ I 

'^mLM 

'»l(.?ll(.va5l <1J<I^1^1(WTIT : 

(5t) R^lc<l I 

(^) 'gt:?!^ (?*lf^ '>i|I¥(5 I 

C>lPl4'*li^ ^Itillt'bO 4l<a!|MlPl : 


*p?il Rcnl : 







[.^1^ 2|<lifR'0 ^ '®1C<? 

I B(^51 


'?m wiw ^ vstm^ wii?n^ (A) ^ 

(-) (.'©iC^'Sr wr vbK^|C\b^l 

gft^^, xs^ yblc^lc^^l 'aljIC'ilvb (A) WC^lfBss (-) (K) 

WT Vi9|C?l|(.M5'fl 'W%;?r C<p|(.*il £l<l|f^'S ^ I ^b|(.?j|M3 


-H ——ili 

W^ (A) (+) (K) 


(^) I^'^k’q 

(^) c*ff^ >flf¥d? ^ 


c<^Trf wt; 

I 







<ii%r 


<tv 


i i'Pr-i3^wr(»PT% 

^ I <i>)HlPiwl'*i ^I'li.'s ^ CTW? 

^ I P-type {,'»ip|<p'»|5c<1<1 '^i' ^i(.<P? 

8 11^U*K 

<t I L<9im 


^ I <PWlili\!3 

NS I R^»i4 siR>(i»?i| 

8 I 


C^otC%^ 


fifisr 

^ I ^ C^? Iil1& W £f^5t^? <pcil<psi W I 








'bo WlM«1 

III — k—t- 

Tsn^r^igw fiftf 


i I (7# <P'®lB^l VSj|C?j|(.\i5^1 <\]<\^\^ C^ I 







• ^1^*5 C#f 


t£l^ J1|R?5 '^il^cu "WT"^, ^Ol^ 




^'o|(.<i 'liRS ' 




<pw, w Pi(.t>^ 'sriw^ 



i<\V^ 'QTTl^f^ <1J<I^\D ^(.^l(.3> 'QTTl^f^ 'oiRjsi RR^o C^5|^ <l'^l(.ll ^STf^ I 

^ ^nf^- 

Vp = sji^nlR 

Vs= c>ic<»'*ira cv»lc^'Sr 

Ep = 'oilR'3 (.'oic'^et 












Ip = £||^^|I5 

Is = C'^(.<p'C5|R 
(p = RSfi^iih ipT^ 


C^ 'STTltfe^C?! (?r C'ok^^'sr '»1 ^i<1^iIr WTTT^, 'ot^C^ 

<plw^ (?Tr-C^ <plw^ I ^ <piwc^^i 'SRT slI^^lR 

(p^ ^I <pji<ii(.vij^i '>ai£ii^<ii31 Jii(¥ci> i 


i's.va 

■jpwf^: 

Sl^lV'SlJIIW'Sl 2tltstli% cst<^ (Ep) « Wt'f'sblQ t^H^St (Es) 'Si'^ 'S|^v||vst<(i cstt^ C#^S (a) 
I '5|<K a = ^.(i) 

'SIMN 'MW'C C?l1%« WH^St iS^Gl^viifi^ I ^5®<ilXJ3l<»n|i<|i)|M<i 4!||^v|ira 4lW^ (Ip) 

W(.<p»lfi <vlw^ (Is) 'ai^’ll'st^ <p|w^ C#l^ (a) I 'srSlts, a = 1^.(ii) 

^sn?!^, jaNv<iviiw<i srit^ntt '^i^f (Np) (Ns) (sf^ie (a) 


^ I 


’spifK, a = 


Ne 

Ns 


(iii) 


(i) ^ (ii) ^ la^ (iii) ^ •^51 <p?i*I RoJW <pc.<i <11^, 

„-Ie-Is-Ne. Q N 

^ Es Ip Ns 

(iv) ^ >i51«(>a<’ltSNva»ilwa wic-^si, ^ c#ty3^ ^e*ii %% i 

i'a.s Sl*i^4|lw<i : 

I 2|<p|?i(.'»i Rto all's Rwl- 


^1 C^ICRT’li’ISl^f^^'Plft': 

(i) C^'Blt’T J?l«l»i>av||<l 

(ii) pasr'ei^ j?i*i»ca»iia 

(iii) J?N»^a4|la I 


^1 ®l«t»UR>(^ : 

(i) 

(ii) R(|35l<iS*tJT^|-»1»M»lla 


(iii) 

(iv) 










(t\ : 

(i) ^Pl< 

(ii) 1w cwp-^ 

(iii) fw 

(iv) fW 'STTl^^ 

(v) 


'bO 











Vp = 

Vs= C> 1 C<»<! 5 fft 

Ep = slI^^lR (.v»i(.‘5'8r 

Ip = sjl^vjiR <p1c^i^ 

(p = ^ 1*^1 

(?r 's^fi^Rj^s^r (?r {^reTrt^, {?r 

C>1C<»'is|f^ I ^ 9 \ Cv»1C^'St (7f^ 

{.^c<p'®lRc^ I li^I 

vstt^ (p^ I ^iKIcvb^i ^t£il^«j|5l ^^w>fl(¥ci? cv»1C‘^?'Sr i 


^CGI j3l«j^>lN : 

C'^lC'^er <plw^v5pf 'Q 






'!s(? 



^ I 's?ntf^ c^j|5#? 

8 I c^^&l^jil'»i<p<i>ilw<i jj‘>('^?i «W <p?)f5? 
ft I Jl»i<M»il(.9 C^PT CP's?lT^7 


i I (TT'Q?Iltf®?.-'il >i'Sl<)<lk2PfPT^'5jr^5tCTr'#^? 

^ I C^ =1JlI>iWCi5^ ■^•sll ^ C^? 

<0 I c«H'^etSit»MW‘Pr c#t« ■#? 

8 I Sl«i*M»ilc,'sm ^I?T ^'oR •p<i1 

ft I 
^ I 



<IH|si «14 «t?t 



8 I jal«i»7i)»ilw<i tfc?i»PT4#ifre I 





til wra' ^ elW'siPRit- 

• s1<p1^ig'»i Scgi^ <p^iG's '^l<i^; 

• ^-NQC^ro <^i\(.'^ <11^; 


i8.i C^ 

(.<pk*il 


‘ I i£l’C^ T| I 


i8.^ : 

C^ ^PiG<p RPig^ <p^i 1 c^ ‘ 


^8.VO 




(i) c^^fSTmrm I 

(ii) c^i<pil5^|?il^i I 

(i) (7T^(^^'5®r-'Qi?r» c^ 

(ii) ^-vs7:?I^Qw g<i<pI^«pI^I 

i8.8 ^-'€[c?r» 

11^ c^ 


' I : 








'!s‘l 




wHiPlVl'Sl fsai : ^ST^'S^sn^^fJr'liljK 

j?r I lill^ Pi’HjIo'is ’TC®#® 

cK.’in?'© ^I^(.<p(.ci^ wr A 2f1^ B 2ft^ 

^spmr ^ ^ m?n^ afts ^ i wr m^ros?r fer 

2i<iiR,'s ^ ^ I 'oii5'i3 Lillis' (.‘?|(.mI Pi’Hji®! *t!^itT '*n?r ^ i 

i8.<?^ f5r.ysc?n& W^IUtWlllW^I ^W^!Pi8t®t1^r : 

c^ w<pI^<pI?iN Jiif¥i5 c£i1^ ^ >iR(.<i^ei(.<p^ R>Pic^s w<pi^<p|iil^; 












Ifer: '^pf-'8^?r» (.^<pf5<pi?ii^i '>iiRJ5 ffer; 'q Pi’i-ijici 

Smwrn:^ 1 ¥rtk ^ ^ i ^ ^ 

>il^c<pc°i^i ^JTsjTr A ^c'srfSvsj B sft^ ^ WT Di D 2 

vs^Di ftciJ ^ ^Si^s D 2 to <MW^ I 

^\^H, cic’lfS^ >iRc<P(.ei^i ^STSRT A fiTN* (.K.’lfS^ B ^(.'srf5v» ^Di 

D 2 <PW1?i1^^iTlPr ^ I Di 2l<ilI^Ns D 2 









'{5?fDv» t£l'^ B (.•iC.’lfS^ ^5^ Di 'Q D 2 <PC^Iill' 


D4 I wr Di 'Q D3 i£i^ R 5 \s<i 

'fer C^»n?Tt <plw^ 2 |<i|R,^ I (.'idfS'®^' 

B ^C'srfS'^* ^ VS^ Di 'Q D 3 <il'^ D 2 ^ D 4 


D, 'Q D 4 




PiHulcel^ ^c'srfD'© 

Di ^ D2 WfTTfW D2 'G 
!s D 2 'Q D 4 

T^ ^T5I?r A fiTN’ c^dfS^ 

^^^WJT^nTri WTDi 'Q D 3 

?r <p|wn> £1 <i|R'^ ^ I 














«I 

8 I ^t^-^sT:?I^ 
(t I 


'Q 



^1 

o I 

8 I LED LCD m (M I 

(t I I 

^ I (7T^ 'S 

^1 C5l<l>ll5*Mi|l5l ^ (m I 



vQ C5T^ I 

vQ '0|vg^R<iH^<;^C5^ I 



i I c? 

^ I '5^-'qt:?i^ 

vs 

8 I ^®i-’^(.fj'» 

(t I 'Q C^ I 








C*l« 'SIIV'SlI- 

• Rp‘^1^1 ^iRpctJ-si s|<p1^i(.^i <P<ic^!) 

• '>ilR>c5^i ■^t^slHlPi ^^it.'s ^ln<i; 

• ^lRp(.tJ<i Rc^ ^l^i<i; 

• 'Q 2fwf^ I 


^(t,^ Rl»^h '^iRfiJ : 

C^ ’^iR^uJ^i 'siT^jc^ ^Mc’^fSs RjPi(.<? RjPk.^ ji|RS5c< 

('^) "^ijMlPlcS^n 

(?f) ififfrf^ R><n;|<i 

('^) 'oil^iPi R»^l^i 

(^) C^Tt-^tl^ f<P*^l5l 

(^) ^ 

VO I >iiRKi5^ ’li^T^si^prter- 

(^) 

(^) 

(^) I 

^(t.^ >||f¥d5n ^‘KaiHlPl : 

(TT ^lRp(5^i ^klc<jj fvbPi(.<? fiPicvs (7i^^Ttf¥ 







>l1l^ 









i 




+ 




L^^W\/vW\/^Ws^ 




+ 

O 


ftST: Rp^i^l JllI^ f&3r: 'q|Si5^ f^’HTR 

^i«i(.'^f5?. R>Pi ’^‘*11 Pi'Sw fijciiht <p^il ^ i ^l(.<p, 

(^WU5^ '^IrI(.<IJ ^ I ^iwtf '>li^(.<P(.ei ^^iP'5'SlI^ 

sifeiT i>fiic^o ^rn:^ I wr ‘^i®i(.^f5?.f^ grtrrt^'^t^fpi^ i 


i(^.8 f^^1?r 



(i) C'»IC^'St c^^i 

(ii) 

(iii) ^ffST I 

(iv) '®ll<plw C^ 'Q 'Q^f^ ^ I 


<PJ|55I : 


liiPr <^c^iwci5<i ^ ^£1^ ^ i£i^ f^ <i^c^iwd3^i 

'q^^lNO(,<p <Pjl5^1 <1C®1 I 


W«fK- 

= 


^Pr <P(.Hi(.*iC‘v^; 'ojh ^’Sf 
PP <jsC*^|lC*i-^-t£l^T[t^T 


ie.'b f^*BM >lll¥y3tl Sltill'tit^il^l « iHtilW : 

w •^lR»(,'5<i ■sit^iTcsr ^l®i(.'^n>?. R)Pic.<p f«Pi(.'o ■^cs' 

I 



pp^|<l '^|fw(.<PPjijPP^S'oIc.’f I : 


(^) '^^iPcS^l 



(5|) t£)<Pip P»<^1^ 

(^) '^l^iP 








^1 4l<a!|HII«*i 'sidt^ilM- 

('^) I<P«T>|51 

(’f) 

'SI ■^Il¥(j3<i»l5)i'31^'^Iw- 

(^) 

('«r) 

(«f) I 

1^»&Rr »lll¥asi| «|t?l|er^«^l : W<(>ll5»p|?ll5l c«tc^ ^IHwIUs^ 1^ «fr«iTlT ^ i 
1t*i®pr «rn:^ i lii^ '»jif?ii»i >iif¥u5 fePr c'»it'^c®m 

2lJ?n^ ^ I ^ ^ ^ ^ (?HT I ^rt^tOT lil 

fefSr 2|«« ^ I ^w<i^R 4| >iiW5c<t» 5 iIJ<i>'»im ^ 

1^ <IJ«|i^l?l wr strata ■5:?r, ^ lil ^ncsf^ W ’IHwHSic Iibf5 |w 








i I f^^t?r '^? 

^ I R»*g^i^i £R5t^? 

vs I (TTt^ C5|I«T'»5'»1 j1c.^ 51 PlRt'Sr 'SftSf C^\^ R»‘^|5I 

8 I ^SJt^lPiu^i R»^|c51 <1J^^'S '^SJI^IPi‘ 55] ^tl®pr '%'£[^ <PW? 

(t I W<pIi 5<1*1^1 111 'a|i5'5^tc6‘ ;£)% <PCH|C*HC^51 ^5(1^ 

'b I (.<?k*il RR5 ’^I' <i)<i^lii 


^ I ^ C^K R>Rl(.<p <p^i(.^o C^ =>1 |Rm5 <ij<ir|^i 

^ I =H\\^ W 2|^ 'Q #)■ #)■? 

N!) I Rp'^N '^iRpiJ-iii^ c®K I 

8 I ^jiS^l ^? 


^ I Rp^ 1^1 JilRsS '>i|RS £t^t^ '% Rp^l^i '^lR»u>^; C^ i 



CT^5»f''5WJl?r 


• [^*11^1 V»ic?||\!5 <lj'Q» <P51C’« ^h<i; 

• Vtol(.?ii(.\te<i 'Q 

• '51ci®i ^tok^ilvto 

• 'i5ic*1®1 ^<lPl'2) 'Q <i4hI ^|5I<1; 

• |oi vid|(.?i|\te ^\i[<\; 

• fi»^l8i \to1(.?lic\!5’Sl 'Q <1J<I^I^1 <P'Si(.'o 

• i£l^^ <|J'89 <p^c^ 

• ^ t£]^'Q <ij<i^l?i <P5]C'® ^h<i; 

• <p^i(.^ 

• \isi(.?llcvid^l 'Q <lj<lRN <P^C^0 ^11^; 

• 'OjlC^lS^; V!j|(.i||\!5 <1J\S® <P5K.NS ^i^<l; 

• '©jiwS'si vbk?jl(.^!s^i ^sHtPr <p^ic^ 


i'b.i (^ll5i v»kf||v!9 ; 

vtek^kvss-g Z i 

cer^il^i vbic^lvto V—I ^l5*i I 

i-JjA VbUillCVbtl : 

m ^jiR«!ll^^N ^£1^ W I 



(’^) ^!5|C?i|\!5 '^iR^cS I 

(’^) sp)l*MI^ 2l(53ii '>ilR»(5 Rr'il^i 






RR>!:| 


'iSkloi v»l(.?llv» ; 

C^&tPfs[^^^^5RfS 1^*f|^ P-N ^5flx*K PiPi<p*i vb|(.<j|vtt(.<p 'Glc'iei vtolc^jlvu I 

i^.8 iJiw^i ^mLM ^\<m9\ : 

'Sk'iei \»|(,5llt\»51 <p|4feHlP| : 



^rr^TW sfnr ^ooo '©^r c#r wr c®f?n^ ^ 

<11^ Cot^^ (^ ^ I i5l(.1®l vbiC^lIC^ ^WsT 

W C'oic'^C'sr <p 1 wt5 ^ \ i£1<pD RR^ ^N" ^IW <Plwn> ^ <Plc<;n5 

(.>»i(.^'55t ^ I ukien (TT^^tfS^ 



fSar: 'Sk^i'n ^5t^?rkw c^I^/ouiPh^^i^i 


^'h.^ V!9|c«ll(.V»51 ^ : 



(i) c.K.’lH;'® wRT'>5jh R>^»iR'»i R.'^k<i i (iv) ^TC?rsf \ 

(ii) ^1T^?rl^ I (v) ^^'ST I 

(iii) Pmw C^Pt I 










wlw«i 


eil55 ^Rr5< Vtik?ll'ti(.<P <\{,V] I <P(.<l|4^|\!J <ll^j|(.'^ 2|<ll(.R5; <P(.ei ^ 







(i) I 

(ii) 'ill^ ^ I 

(iii) c^lc.^«( I 



I 


Pic:^l'3> wT ^- 

(^) fif«r'i5l«i 'SRT I 

(^) f5)f^i5M ^ I 

(5f) 4 H®i5|<i I 

(^) c#^ ^5^^ ^ I 

(«) <il’fcih '3(jl«i|ar Piwc^ LED I 

("F) (,'»1lPl< JliR»(5 C^f^pTf^ I 



■ LED \ I 


^'ii.br'^CBt valc^ilva: 

CT vbi(,?li(,vti ^lc®ll<P^lPlr ^C«1 <P(.^ <j|?l '5fS(X Pf(.?j 

Vl9|C?j|Vto I 


^u5| ^l^a^HlPl : 

CPKIW^^^TT : 





£R5t^ vblC^lvb 

(.5l(^1'>5ii^-i£l^^ '^ra<|Vs-i ^ I til 

m:m ^ w I to off'^>^ ^ 

^srf^ I <iRw t3ii(.Gqi i£i coTC^^**1^ ^ '^pc6ttil’s?^■*1^ c ^^ 

I Viikilkvid '^o^ 2j<i|^ JjfS ^(.ii ^llRstS^l <Pl(.51^ £|<iIr(.<P <llf^(.il (?fTr I 'q|(.«ll 'W 

tst5 <i|vtt(,<| iSi^ 'qk®ll^l <P»J(.®1 <Pk51^'Q <jk<1 I 


^'b.^o <pw5| \»k5ikv»5i^^P|5r'e : 

^Fc5t wk?rk^ M*fer: 


(i) t£l1^ ^\l^H I 





, WT <pk5i^ ewto^ I 
, <1»C®1 <p|w^ £|<i|R'« I 





c^, 


(’^T) <pp^5'i?|w^i <y®^o C^^, 


(^) C^k^f 'oik«il^ <ij<i'3^l R^iaic'-f, 


(^) 

(^) [>qfw>t£i ^ Ppc®u^ ■*N’ wctii, 

(^) <pu?I^(.«i<pGS<p Pi?jaj(.''t^'^k^, 

(■^) 'Q <1J<1^I^ I 






^fm^5WTt?r 

(DIAC) >8Sl?[t^ (TRIAC) 


^ ^srsjjiir ^ c*tw^l>i^il- 

• <lj\3» <i^(.'« 

• vto1?ilc<p<i <P^1C^D ^k<l; 

• v!d1?jlc<i>^i ^I<1<|; 

• SlTTl^ ^ ^ ^1t^; 

• Sl?il(.<psi <p<ic^ ’ft^; 

• Sl?ilc<p^i R'^Fo <p<ic\!) I 


^\i\\^ (DIAC) wf ^(.®li Diode AC Switch I AC '^lf¥ci5 '^'^o f^pTf^I 

>\\\ l ^^ <ii<i4^l^ ^ '?rt?r ^ w f^ R»v!j|^>i ^ ^ I ^5i?rf^ 



Ifer: M5l?j|t.<p^ ^srsiiw*!^ ^'^R> 

sm^ ^ ^ ^ Pic<^^ 

I <?^icq Pic^^'sr ^ \ c'»lc^'sr 

<p<ic^ '5R^f?r c^<p ^i5»i 1^1'^?, Pi(,<p'ST <i^ic^i^ ^Ri ^iT?r I 

c^ '<sm ^ ^ I ^■|iric<i»ii ^#fgi fro2i?r ’srmjT:5r 







Vo 





(i) (^ »lhl<l'*1>0 ioo 'a(j|FH?||<l (^ c>»lc'5'ef \Do C®t^ 

(^ '3|'*11wH*i c,>o|t^t'STii R'^si ^ I 

(«) (fRT V-I l^PlSr GT*!# 'ai(.*i<p'5l ^?S5SI% Z ^I^R)n ^c.«i I 

is.8 V!9|i||(.<P5l : 

(i) Jill¥(5 I 

(ii) <P(.5l«n '^ll¥(5 I 

(iii) ^PlC«=1i5^1 I 

(iv) c<pR'st Pi?jaiH^^RT5l?il'9(,^ I 

5l?ll<P (TRIAC) ^ Trigger on AC ^ Triode AC Switch I R)«i ^IPmH 1^f*i^ I 


Pict>Si?ilw^i Scg"^ <p^il R,c®il- 

(i) ^TTM" R.'^k^ I 


(ii) 



I 


(iii) R^jaicH^i C^CSj" i 

(iv) *51^^ R>c«i 15 (.«i ^rtf¥c6‘ I 

(v) 





(DIAC) (TRIAC) 


i I '!s|?ll^ 



i I *IIIIC«M M*fiT mi 

'S <^\ 

fiftr 



(U JT) 


4 c*iw 'siivijl- 

• (UJT^ # w 

• (UJT) >^l^r^l«M■!^(.'»^t «MW ’tliPT; 

• ^StetllJ (UJT^ <(<'(1 <I><1W ’fm; 

• ^StBtlu (UJT) <ij<irIii <P'SI(,'!> <11^; 

• i£|>lf>l'i||'S| (SCR) <1'9> «f>l(t'8 ’tm; 

• i£|»lI>l'4|M (SCR) 'C?' smacsiT 

• i£i>iPi'«ii< (SCR) istr ^#1^ nt?R’; 

• i£iJ|p|vo||ii (SCR) “Pot'S ^|<i<i I 


(UJT) : 


iVA^®tetll» (UJT) <iRrfiW?n:®^: 

aSoetfS 2i4M ^rs|T : 


iv.« (UJT) <iRr^#f 8 r: 

i. i£i?5l^'8<iiu>n Iw'oIr'^ I ’tt'STTRr 'ooo f^t®r 'e?tf& i 
■xI'oiR’P rR'SI'SI <pIw^ (?o 'oulFHal'S I 

>0. <p|(,'si^ ^ 'oijlFHilk I 

8. ^Piulo 15'ol4 (.'ok^'Bt >00 (.'61^ I 
(t. C'sk^et txt I 

'b. '0(’1lc.slu< C ^5^ C I 

'\. c’fs c^m w, w (^) ?# 'w 1ws^, (’sf) 

WCMro® «Ist55jl4| Rst'SiT >5^ (5t) I 


5V.8 (UJT) <flRr-«imN R-fRi : 


(i) ^i^^rtf^i 

(ii) 'aiPic,»iw<i •»ilf¥y> I 







(UJT) 




(iii) I 

(iv) (.<P'at <P(.5l'i ■^iRpyj I 

(v) 

(vi) ’imosRtraferi 

(vii) 'ears i 

(viii) ^-|«r WIm'Bw I 


iv.e tipif^rsiiir (SCR) : 

SCR Silicon Controlled Rectifier I M W<(>li5»p|?lN 

rc®i<w 5R'S| ^(.'n<RiaR« I5,C'n(.<i <pl'8t <pw i i<if5rf»Pi 2R1C5;w®ll'afi'o 



>t|»lPl'0||<l \«1'0 fSlfl (^) 




d|3l|3)'S(|5| (SCR) m sw^ros^f : 

(i) SCR 
(ivSCS 

(ii) TRIAC 

(v) DIAC 

(iii) GOT 

(vi) UJT 


iV.*) <iRl5r5Jl^ (SCR) : 


(i) 

(ii) 

(iii) 

(iv) 



(£l?r Tf^'st '0|t*i<P I 
til# u>«p»i^ fi'o|'5,»i I 


(v) '*ii<p RD*t ■^5,01 

iV.V (SCR) : 


(i) I 

(ii) CsrfB^'p^ <pcail(.'n i 

(iii) ^'I'alU'lW I 

(iv) «pta5l(.<n I 

(v) 





Ir8 WlW®! 


i I ^So'stfS ^ ? 

\!) I ^Sc'SrliJ-iii^ w,^ ? 



i I ^5(.'8rf5-(il^ efi!^ w i 

^ I '>1^'§®1J c^f^hQ I 

NS I ^5o'srli5-i£)^ ^ <\^<\^\^ (?K I 


^ I ^Sc^Sfl^-iil^ ^^f£v ^I'St ^ 





^ ^5WTl?r ^ c*ic^ '*rl>i<l- 

^p^ic's I 

'ihPi<p <i^(.'« ^rt^ I 

<iR*ilI5 <p?i(.'® ’IBr I 

C^ (.vtoPi^jicq <i^(.vD <11^ I 

O^HIR 'Q 

Pit'HJcvi (?rf^, 'Q‘=f, 9f|^ I 

1^, "^1^, C5r5t(^1^#|-^^J^<p^;{.N® I 


^^1 


*1^51 

(Number System) 

c?r ^ gj^K Ns|^ I 

filfsRim 'simsr fiCTsf% ^ ^ ^ i ^simr 

<ij<ni,i<i I o, i, VO, 8, e, 'b, v, <& i 

2|^l^lt'»n (Classification of Number System) 

«»c?ic^ I (Tm- 

i. CNtoPi^j ^ Ww (Decimal Number System) 

(Binary Number System) 

VO. 'oi5i«i (Octal Number System) 

(.v»Pl^jh (Decimal Number System) 

^&^ili)5i <u<i«»l<i <i»w I (TT^^'^UT R>(^ (Base) (^o) vok^ 

I o, i, VO, 8, (?■, b, V, cs> I fiftfk '©l^lC.vs 

I 

^f^: (iVvb)io I 

<ll^*llI5 (Binary Number System) 

1%^ (Base) ^ (^) <lRlll5 I vflW ^pRTf^/i^ 

I <l1^llR R^tj^H ^5[^M^(?rr O VQ ^ I ibr<^8 

w^ ^ <l^wiR I ^ •^|i]|^>fiw <I^-^|R ^ 

^Pl^H v£1g1C'St< 1^1I l^f^: (i^o:>^io)^ I 







\rb 




(Octal Number System): ^ <ij<i^l<i <P^I 

^ I ^ o, \5, 8, (t,'h,^\ 

1w (Base) br i 
(^1^8)^ I 


t^'S^kvsPi^uh ’1'?>R) (Hexadecimal Number System) 

^ o, i, C?,, O, 8, <t, 'b, % \r, jft, A, B, C, D, E, F I C4^^IC^(^>liH 

1w (Base) ^b I 

Rco^i S'Q* ol^ifS (^l<pf5 ^c®il I 


1“ll»l4 

■W ./*N 


t«,<(II3>R»iil*i 

0 

0 

0 

0 

1 

1 

1 

1 

2 

10 

2 

2 

3 

11 

3 

3 

4 

100 

4 

4 

5 

101 

5 

5 

6 

110 

6 

6 

7 

111 

7 

7 

8 

1000 

10 

8 

9 

1001 

11 

9 

10 

1010 

12 

A 

11 

1011 

13 

B 

12 

1100 

14 

C 

13 

1101 

15 

D 

14 

1110 

16 

E 

15 

1111 

17 

F 

16 

10000 

20 

10 

17 

10001 

21 

11 

18 

10010 

22 

12 

19 

10011 

23 

13 

20 

10100 

24 

14 

21 

10101 

25 

15 

22 

10110 

26 

16 

23 

10111 

27 

17 

24 

11000 

30 

18 

25 

11001 

31 

19 

26 


32 

1A 

27 


33 

IB 

28 

11100 

34 

1C 

29 


35 

ID 

30 


36 

IE 















31 

11111 

37 

IF 

32 

100000 

40 

20 

33 

100001 

41 

21 

34 

100010 

42 

22 

35 

100011 

43 

23 

36 

100100 

45 

24 

37 

100101 

46 

25 

38 

100110 

47 

26 

39 

100111 

50 

27 

40 

101000 

51 

28 

41 

101001 

52 

29 

42 

101010 

53 

2A 

43 

101011 

54 

2B 

44 

101100 

55 

2C 

45 

101101 

56 

2D 

46 

101110 

57 

2E 

47 

101111 

60 

2F 

48 

110000 

61 

30 

49 

110001 

62 

31 

50 

110010 

63 

32 

51 

110011 

64 

33 

52 

110100 

65 

34 

53 

110101 

66 

35 

54 

110110 

67 

36 

55 

110111 

70 

37 


BCD Binary Coded Decimal. <il^*ilR 

^'*llRr SRsH“|?' ^)‘q?i's '5^ I o (31^^ <» '*T*l1& 'Slew SiRjfSt*? Sl'PlfRT 81^ ^1^*1115 

2|c?i|eti I <Pt?)<P BCD (.^Iw <1J«1«,I<1 ^<il I 

- V8^i (?m 

- (?|5t® 

-1^13# ;i8^i c^ 

- t^f5# ti8Ci,i 

i9?'^rc»)lBCDbr8^i C^t®t^«('!>lw »ta^jc<iMj <q)<q^'o | 

(?m: (b’Ji8)io C^BCD C^tl^W’TI^- 8 2 4 

iioo oiio oiio 

.■. (824)10=(100000100100)2 


'SOl’T^ (ASCII) C45t^ 

ASCII ■*t^>tf6?r American Standard Code For Information Interchange >51^ >i|<i»f5 
’iRB'S 'it^'aih«pl Pi5t>lR«l> I ^^5^ IS xspfK 'aiR'olii '5|^, '5[^ 








I (,<p|\!5 PiR '8 ail5,ci£i»l <pPh515|w I PiR^S 

'5n?0‘ 'St^ C^ ^ I <pFH5'i5l5i 

’vsnf^^rl^^ef|^pi<P '5^ <pFH5'i5|w R^l^l sjR)^H'Qcfiiic<p ^s|c>i^i '^R<iNt'ol 'oi*s^»^i 'S RR)s:j 
RR^ WI ‘'irf^ <ij<irI<i ^c^o-i I WT c<p|(.'ii (.<p|‘M|R<i 


c^lwl 

ASCII I ASCII c^%^- 



•>il® RtB< 'SUl'Uft fASCIl) 

ispRpr 



A 

100 0001 

65 

101 

4 

B 

100 0010 

66 

102 

42 

C 

100 0011 

67 

103 

43 

D 

100 0100 

68 

104 

44 

E 

100 0101 

69 

105 

45 

F 

100 0110 

70 

106 

46 

G 

100 0111 

71 

107 

47 

H 

100 1000 

72 

110 

48 

1 

100 1001 

73 

111 

49 

J 

100 1010 

74 

112 

4A 

K 

100 1011 

75 

113 

4B 

L 

100 1100 

76 

114 

4C 

M 

100 1101 

77 

115 

4D 

N 

1001110 

78 

115 

4E 

0 

1001111 

79 

117 

4F 

P 

101 0000 

80 

120 

50 

Q 

101 0001 

81 

121 

51 

R 

101 0010 

82 

122 

5 

S 

101 0011 

83 

123 

53 

T 

101 0100 

84 

124 

54 

U 

101 0101 

85 

125 

55 

V 

101 0110 

86 

126 

56 

w 

101 0111 

87 

127 

57 

X 

101 1000 

88 

130 

58 

Y 

101 1001 

89 

131 

59 

z 

101 1010 

90 

132 

5A 


EBCDIC C^ 

Extended Binary Coded Decimal Information Code C^ ^ EBCDIC 

c^ I ^RR^ii'sr c^f^tR SvsiRvo i£i^ b* R& ^^ileKPl R5(.^R<p c^ i ^ 5 ^ 0 ^ 

^b* f£^ <P5]| <ji?j I ^£11^ o-(& ^4^ w) A 

Z ^SiiTr i^oo, o^oo, oioi, oi^o 'Q 

OSiH R^ R'^lc<i <p^i1 I 


^5Rt<p|\» (Unicode) 

■Ru^ '»l<iic.<p <pFH5i51w (.<p|\jd'^'e> wt?r 'SRT ^5R(.<p|y3 "^TW® ^ 1 ^ ^ 

i'b R(5f| C^st^ I (,<Plc.\!i?l ^1<IJC.^ 'b(^,<^^'!iil^ '3|R'®1^J R^c<p RR^ I 



*1^1% brS» 

(?r '®l«il(.*? hr 1^ f|«T (ol^Rej, (.<q>|l«aH, W’tlfw ^'sj|R) (?r 

7R55f TRSSf mi.(M Wl^'S.'S* ^ ^ I <1'8»||W l£|t C^SIC®^ ^ 

■ 555 JC 5 1 

(?iw « 

•(R'fiRt'o wU'BT Rail t'bfJiiiJK *i^if^OTir^'5Rt3^ 1>fi4cn*ii c^Pi»ijh »mi^ 
Piii>( <p<ii R(.®ii I 

7 8 6 
+6 8 7 
14 7 3 

vbItM'Sl ^’SUT 7 « 6 OTW "P'SlCoi 13 ^ 11w PTf'tWT'affsrat 13 
(carry) 1 slU<p ^ <ilw<i CVIH <pR I ifl'olw wH R<p ^c.'s <l|i| (►tc<p 'spl'»m ^ I 5(.g^ 

(?r, ’W=iiTr (?m, lo ^ (?rwwr ‘o’ (carry) i i 

«i^i?if»im^, (?nMw (1+1) = 10 5J5T (TiT'i^ ‘o’ l5n?*r^n:®' i i (?nsjs, cslSn^iK 
’1*HW 10 <iRv<ll^'(lR 2, (.wPi»uM 10 ■ 5 ;^ ^lo'o?i (carry) 1 

<l'^*(ira ’mirr 1 + 1 = 10 (carry) 1 ^ I 


(?r5R.«lJT®15lT (SW <I>?IC^ i5,w, OT^r^'SlJTSJ'TlC^ ^<lf5 'SjH i>S>o <)li>l<l 

fit*? ^(.<1 I 'SWM ^ 'bIc.'I?! WlH <pw t<ll'’i<P(.®i<i '!9|c*(5i 'si^lw 1%stc®' ^c<i ^Ic'o 

(carry) ■9k*i<i «P'nlc»i<i *fCT C*)l^f <p<ic'8 «,<,<! 1 lil'olw \!jM ^(.'s «il(.»i'a Rt<p (,<i(,'8 ^(,<1 1 


i : mono <4^ 1001111 I 

mono 

+101111 

(Til'll 1110111 


^ : 1111111 «W 101010 CTW^ I 
1111111 
+101010 

(?It^ 10101001 


^1^5# tow: 

<iR'ilI5 Rcal’f CBpPiJK Rwk’W »(c's|^ I csl^TOFr’fWW 

'»((,«« (,<JH <P«W <l>W’f3T?,5|Tlt& <(|t»)<| <pci|c.»l« R(,M 'aiWS -^IW liW (.<ll’t <P<l(.'S I i£it; 

«|(iii»?il?) inh RC.'o •q|»i Rc.<p 'obJ^'SI Rt® I 'Sl^^iWotW %»1W'Si «!« t?.l'5 '^W^ST 

10(2) (?iw ^*1111^ ^p® R(.m ^'»ur Rciiw <M(.'!> ^ lilt; ^t?[W WOT 


(50 




1 <P'Sl(.^s RIJ I 

>3^ 2’S <3^ *1^ I 

i : 1110110^1001111 RcilW I 


tir I (?m- I’S 


1110 110 
- 10 1111 
trofspR 1 0 0 0 1 1 1 


: 1111111 ^ 101010%?(W^ I 


1111111 
- 10 10 10 

Rwhtif'i 1010 10 1 


iJ#.® <aRl®r®t '0 IwRfuh Piw»i 
PltsUil 


w?i?r ^ixw'sw i£Hm l^rst^nFr ^ i (?r l^r'RjK 

<P'al'Si sfMJ iil^11=T5t Pi’Hih «P(.5i I Pi'»j«i)lc®i'g >(H »i»i(.ii'a ’TtW2 |R)R?i\b »|R<i'o»i i 

5ik'si‘f: (1 <ihjFo^ ■nWw Ri)'; 'SC?I« «<q>>yPit<p*ll=r 'oiil<p|«l^'o »i(.«iei i 



fgar! Piww <u5?i'o ui'lH’l 

l^(iSfi;i»i PiisUv 

Pi’l»(j|®i^ t<|i3’jl^<p si<in, v{|i4 I c?r Pi’i«ij|«i i^fu R«ilR'!) JiH isl^ <p«(.'s *ii(.5i 

'olc.<p f®fwSi®r l®i ^c®r I f®fw5i®r Pi’l'oH c*r >jli> »ii*i si^pH ‘pc.^i ^ ’o’ ’i’ 

I ^^1 Rni(.'o$i »il(.«m HIR(«*p <1W, ^ (.'olt^o'sw nwl 'sr^ 2|<Ft*r I RiRtuh Pi'»l«ijh 
(R PlW*! <lR»lRl'o 'ok<i> (wfetuH Pi(.-»5j| WT I 

Amplitude 


Time 


fgar: l^(®jl>i»i PilsiJw l^lifGh Pi'nii*! 







vs. 

8 . 

<t. 

H. 

Ir. 

i?>. 

^o. 


(.^Pi^jI®! 



t^f^{BCD) C^^? 
^il>ll^ (ASCII) C^^? 
EBCDIC 


^SRc^l^ (Unicode) ^? 

i£l#f|c^ plC^jj 

R)fei-i5lq ^? 


^’WIWC^TT ^ ■^F 

'S. 'Q PiC'^(.*j5i 'S(^ 1^ I 

(t. ^£1^ ^oijoio cm^ i 

'b. iiioi>:>o w w ioioi»o I 


i. £|^ ^ I 

(TIN'S 





^ ^ ciw 

• "MC'* *n?i^; 

• C»i& ^ €|’q»lnc.'®*T <wc>» *fl^; 

• AND, OR ^ NOT C<tl^e |^^ 

• AND, OR « NOT c»tcB^S^ cBl^t'afS ^iaw -*1^; 

• yfelWlVb « ^Wc*u AND, OR « NOT W ^l4«HlPi 

I 


•iRrp (Logic Gate) 

wK^il ulRw tfj<p|5 Rf?ft fiiiwti •IRdH'iI <wiI 

^*Tt I ^ 'niRPJ R>«rl^i <pill <iln 

tr^ 'sitar «ftc^ »iOr<p ^ ^ I c®!^ 

I '«ii^Pi<» lvbt3?i5H l4e?l^=T >e <iiHH1^f>iCH^ cwr c’t^x^iT ^Ri<»l ’H'R w 
11^1%^ ®if3r<p c*W> '*11^1 IC Ro'Ht.-s ^ I 
iiRs1& AND Gate-^ IC I 

+ 5V 



•il3w» I'W- 

^) AND Gate 
OR Gate 
«) NOT Gate 

^ 'a<»vHJ d^ OTH- NAND Gate, NOR Gate ^'o)lR '*\^ d^ 






•llw 




^ 801 ^ (AND) 

AND Gate ®iI5rp »flRfl5 ^ '®cv»lR^ 

^t5'5**jp'(High)(High)^ I 
(?Tt (Low)^ I (High) W y ^ (?tt (Low) W V C^ (^1^ I 



16a[; 2 Input AND Gate 1Bar: 3 Input AND Gate 



I AND Gate 


A« B Y I 



fSar: AND Gate^twlS^pjh 


^A« B 5^ OFF Y» OFF^‘0’^rNW^^^AW(OFP)'Q B 

^ (ON ) ^ OFF I 1^ A« B ^ ^ ON <im»T 

'afjS'D**^ ON'^jC^ I (OFP^ '3(^G^ ‘o’ (ON) 'ai»lW •ifw ‘ 1* ^<)1 I <ir5t^^^lTSRlt 

»iiRfi ^c>o 5 cSR^r bofi ^c'o ♦!# I 


INPUT 

OUTPUT 

A 

B 

Y 

0 

0 

0 

0 

1 

0 

1 

0 

0 

1 

1 

1 


Y =AB 

^C»^(OR Gate) 

(£|1& irsR* ^<p|15 «iRf<p <iln CT* (Eligh) (High) ^ I 

^ (Low) R(.*i '3(|5 u’^ C*Tt (Low)"?^ I voc«iR^ 

'ojiSu^ I Rcwi fSosr OR Gate ^c®i1- 



fSsT: 2 Input OR Gate 


f&ar: 3 Input OR Gate 





fBar; OR Gate 


i) A « W (OfiO 'ai|5l5^ W (OfO I 

ii) A^ (O® « B W (ON) ^ (ON)^l 

iii) AW (ON) 'Q B W (O® W (ON)^l 

iv) AW (ON) 'Q BW (ON) ^jPT^lSB^W (ON)^ I 

<iJ'o|w OR Gate-<iRr5 I 


INPUT 

OUTPUT 

A 

B 

Y 

0 

0 

0 

0 

1 

1 

1 

0 

1 

1 

1 

1 

<iPra'W 

+ 

<J 

II 

B 


C*lW> (NOT Gate) 

<£|1B‘ iffSH" •nfer^ 'W ’W I ^ (High) 

(?Tr (Low) ^ (^ (Low) ^lSi3^^ (High) WI ^ WT 

NOT Gate-C^ -^®il ^sj I Ai|di ^i->j[15 isi^lU ^\is\ 'q|£t-«j)> «ri^ | 



t6ar: NOT Gate-*<Br 



tfejf s NOT Gate-*fl?r 







INPUT 

OUTPUT 

A 

Y 

0 

1 

1 

0 


Y = A 

NOT Gate-tiWft 

'^o.^ (Universal Logic Gate) 

'sm (NAND Gate) 

iq1& i£|’5pT ^ AND Gate NOT Gate-^^ ^11^ I 

C’ftcB?r (High) 'ql5‘I>^ (^ (Low) ^ I 

(High) I 'O^^. ^ vocvslR^ ^Sft^ liR# I 

A 


B 

fSar! NAND Gate-tiRT «l'ol^ 
fro NAND Gate-til^ ®ife<p It'll 



Y 


fSar: NAND Gate-«iRr "iRr^ 



i) A 'Q B (Off) Y W (ON) I 

ii) A W (Off)'S B ^ (ON) ^ Y m (ON) I 

iii) A^ (ON)'Q B W (Off) ^ Y^ (ON) <*11^ I 

iv) A ^ (ON) >8 B ^ (ON) ^ Y W (Ofl) I 


INPUT 

OUTPUT 

A 

B 

Y 

0 

0 

1 

0 

1 

1 

1 

0 

1 

1 

1 

0 


^Pl^H Y = A B 

NAND Gate-^5<®1^ 







^C»(^(NOR Gate) 

^IS" iPH OR Gate *iR^ *£R5f5- NOT Gate ^PTTOT ^ttW I 

C»Ir(5<i ^R5«f (Low) oijS'S^ ^1^ (High) ^ I »i4nl^ 'oijS'iJ'^ ^ 

(Low)"^! vacNfill^IrT^Wl^ 'srj^I’ 'chIS'S*^ | 

A 
B 

16ar! NOR Gate-iiBr «fS|^ 

Rci>n f&CZr NOR Gate-JiRT ®iRr» 



Rcs^f&Ciir NOR Gate- (5f^ C^lc-il R,c«nl- 


INPUT 

OUTPUT 

A 

B 

Y 

0 

0 

1 

0 

1 

0 

1 

0 

0 

1 

1 

0 


^PmH Y = A + B 

NOR Gate-<^Rr5 

^o.\!) RW ^I'tb C®flf-tW 

NAND Gate « NOR Gate liRr 

AND» OR NOT C^ t^Pi^ Q’I^ <\^\ ^ I C^ 

C^lwl I '®G'9 NAND Gate Rc?l'Q C^ C’^lG'il (Sofi ^1 I 

NAND Gate fror AND, OR NOT Gate I 

NOR Gate fTOTQ (.41 Pi^ I "^51^ NAND 'Q NOR Gate 

Universal Gate'^ iic»j HRId'o I 

NAND Gate 

i) NAND Gate NOT Gate NAND Gate ^ w ’^fif 

€|TtK tirc^ NOT Gate Rc^nt^ I NAND Gate, NOT 





•ifw 


Gate-^ 



Y=Aj\ 

=A 


ii) NAND Gate %ir AND Gate ^ NAND Gate 

AND Gate-^ I ^ NAND Gate ^ 3^1^^ I 



Y=AB,AB 
= AB[A.A = A] 

iii) NAND GateOR Gate ^ NAND Gate 

OR Gate-^ I WCar NAND Gate-<fl^ flwriew ^ I 



Y=A + B 

= A + B 3wl’1 ^wl 

= A+B 

NOR Gate-«iBr J1|4 WIh«| 

NOR Gate ^ NOT Gate-'iW^^^mnR 





Y =A + A 
= A 



h\r 

ii) nor Gate 1w AND Gate 



^jNJt: Y=A+B 

= A.B 
= AB 

hi) OR Gate ^W-R^l^lTR 


A 



Y=A+B 


^TW s Y = (A+B) + (A+B) 

= A+B 
= A+B 

^[^5^ C^, NAND Gate 'Q NOR Gate Of^u Rc?i l^i15 c^lPl^ 

I NAND Gate NOR Gate Universal 

Gate'^ I 

'^0.8 'af^I C*|^ (X-OR Gate) *1^1 C*|^ (X-NOR Gate) 

pC-OR Gate) 

Exclusive OR Gate-^^Rf 'snH rc® 1| X-OR Gate I ^ cij^|5 ®i|«r<p *\\^ 

Rwiv? ^ (High) ND^lSU-*^ ^ (High) ^ I 'ai)S'i5->j[5 C»rf (Low) ^ I 

RhU'o iilcin ^ (High) ^ I C*Tt (Low)'^ I 



ftar J X-OR Gate-t^RT 









1 INPUT 

OUTPUT 

A 

B 

Y 

0 

0 

1 

0 

1 

0 

1 

0 

0 

1 

1 

0 


iPlllH Y = AB +AB 

= A + B 

X-OR Gate-^^ d>R*r 

C*W» (X-NOR Gate) 

i£rt& OR Gate 'O NOT Gate-^ I •irf5‘ filin' <4^ "ifw 

fit'srlv? (High) CTt (Low) ^ I (High) 

^ I X-OR Gate WI 

X-OR Gate-«il^^5|1®5^ NOT Gate-WiW W X-NOR Gate I 



A-- 

B*- 

t6a[: X- NOR Gate-*lRr 


INPUT 

OUTPUT 

A 

B 

Y 

0 

0 

1 

0 

1 

0 

1 

0 

0 

1 

1 

1 


Y = A + B 
X- NOR Gate-«iRr3j dJ^ 













(?TQ(.«1|C<P 1% <1C«1 ? 

v3 I C<p1(.»i1 and ^"^IW (^) ? 

8 I c<pk*il (.■spcii] ^©0©!fw 1^1^ (TT (.<pk»ilII5 ^ 

'ojlS'iJ^ 'Tf^oy I 

<t I (.<p|(.ll C’f5‘-i£]'^ ? 


Ji I c^^nspH’t^si^^fl'? 

« I c^ I 

8 I AND c^fi^Ssr (?r«r i 
a I OR c«tii6^S^ cSf^ C5r«r i 
^ I NOT C5f^ (?Tsr I 


i I Oslo's "ft c^? RRijj aW^ ®ife<p c’ttS^ ^ (?r»r I and, or >0 not c’I^ 




;« I wk^rf^Ns; 


(TT C^lc*il ^ I 


vs I AND, OR 'Q NOT C^T^T 



. 


^5(f^ >013 li® foIS'Q PlWt*! ^l'® 5«1'^ >6 ^ai-HlR) 




f&sr 

<PiC'sr t£l1& I 









8 I 





T, <PcHlc*i^'^ ^c<j|'sri v£l^ C^IKT ^ I 


<t 11^-c^rw^ ’fH'^ c^Ti^si^ ^rro?r: 



ffe[ : 

: (TTf^Pr C^fW* ^C?r C^TIt ^ 

'b I 'Q?Ut^gM: 



fBsr: 

fer: 

: <PJ|<1®1 'ST'IJ, 

V I CST^ S 


r, c'i^Trt 'JSTij 


i:j|Pi5<p ceT-vojiS's <p5ii^i ^^rsBT vsit.'® ^fK epic's? «£i1^ 

I 



: '©iFo <1>cHlc*i^ ^C<l1’t <ij<]^vs I 

^o I 05^H15|W : 



: C'Jd^i®1 




ffejT: >ljWR»l>fe’ft3T 



ffejT: 






; >SRr 'if^^’TCT OTl^nr^TTOT'e 







i(t I l^\55r c=Tlw'^^ (?^ sll?rPf: 







: ^nfS^ csr^t, ^ ^vsjlfi 'SRT I 



’srtf^ijmt^ ^ ^ I wf^ ^<i«*i?i t£i >fKic^j ^-c^ c^ir ^ 

^Rg*i^ Sff^f^ ^511 I 

^1 (.<plG»il (?R ^lI5(.?i '5^'^ I 

^1 C^lcil W’ftf^ C^'i I'S •Tt'^ I 
VO I (.<pU*{1 <ia|->1lf^ C^ C^ I 
8 I >1.^1 I 





o I '^#1^ 

8 I 'GTITT^ 

<t I 

'b I c<p|<iRPlt ^ 
^ I 9\^ 


- 

- :>1^ 

- 

- 

- 




fw : 


TIP MOVEMENT 


SOLDER 


il!M|:|||ii jljnliijil'i 

!!ii:i;!ii!jll-iiii;i1l;{i 


-Solder 






4i|<«|^tlPl : 

^ I c<pl<iRPf^ ^1^1 <is3.iX I 
I c<pIc*h 1 sft^ 'STDH 'onW ^1^lc®ll 



















8 I vsiwsi fSii)l^<il3l ^j|&l5,1 

(t\ 


c^frtRPllt ^iw^ ; 

®CHt*U : C^l^lRPft ^Hc^^1^^Rj«8Vo1 v3(W I 

«lc?i|er^?l ^4|^1I5 >'s >iHI^H : 

i I (TIW^^SHTRR- ^ I ^tfti^PtilH 

VO I 8 I vSTITl^l^^- 

<t I fe?rr C'^Ml^r- ^ '5 j I c’^ltiRPl^ 'b^ ^c?r - ^5^ 

1 9 \^ ^R>j|«l>icvsl I 



ffesT : i£RSt^^ C<p 1^|RP1% valc^i^i 

: 

^ I ^ C^l^lRPft val^i ^1^1^ ^R I 

Si\<\\^ ^•1'^(.®1*i^ '^Rc?! C<pp| I 
VO I ^kk^j ^ ^Rtj»l<5 I 

8 I fSar 'a|^<jlSl voio5ni cwf^^sjK^T^CW’^l 
<^ I C'^NR^'^i 
^vo^voj ; 


I (?f|^lR^ va^l^j-jjciu vslc-si^i 5i1^1w C^'^®Tlt*t I 

vo I ^rt^i?r (.-»iH-^ ^R^H <pR I 

8 I c<p|G'i1 I 




s|at'5% «’Tl®lW®r : 

i I - iff 

i, I - iff 

«! iff 

8 I iff 

<t I (TTl^lffl '*ll?l<)'( - iff 
'b I 'fl'Sftff - 2|wl'St1»(C'0 

S I ^ - SlWl'SlHWC^I 
b-1 (7iW<r - aiwlw^TOsT 

S> I WT - I 

8|J3l^^t?'ff3r^5S^ • 

Resistor 


Resistor 





^ I R^Im <|5R I 

81 'Q R-qlM I 

<t\ 


\S I 

%W <pI5 


>|Vi)4^| : 

i I <P^(.^ ^ I 

R.I 

v5 I OT^oRieTf ^ I 

















^5li^! 








^ I ft^CSlI^- 
4!|«llet^?l fB<4 : 


■'Q <ll’a<l *fRr‘tt 'oi'W 


'e>I1®lW®r: 

i OStW 


Case back 


Each plate 


Range 

selector 

switch 



Scale plate 


Zero adjust 
scrow 

Ohms/zero 
adjust knob 

Positive (+) 
terminal 

Netative (-) 
terminal 


^srtsHIISr; 


^1 iii^^sc?r iiiFufi'Siw^i RI«j( «■'51^ PtR, Trrf^cjr®t5Tsf 

(i) Ulpf-il*! : C^stCiff <IlPr ^ CB^ UiPhIW*) EtOItW I UlfiHk'Hl 

'si<i •>iit«r^a?piT’t i iso's n^fU uifiiih 

^Ptt- C^P) ’Ic.'stlu'o'SlRHW ("*0 (.'ic.’ifu'oulPf^H I 
(B) 'e^a^/Rtwl 'aijlvuerl'i •\<\ : (.‘qilo-ll 

I (.'^wwi Pi(.»nS^i ^(.'srfS'o 'Q 

i£\ voij|v!$tsTi'»5 R'Siwii <p|^lc.<p fStwk^® I 

(iii) GW Pl(.®l3<I ^JlPt 5^3® 5llPl 

R^l&*i <pR I wRt'^jN ^f5*ik^ C^^2r S's* Pio^nB^i 

<p<i(,^ ^(.<1, ^'»k<i c^k^'ST, R»Pi c^k^w, gtsi 

<pR I 

(iv) RfWi >a|j|v!9«Tl^ ^ '^Kk<IJ R'^lw^l '^iS<l»^k<l ^ WT 


(v) c^®r cjlfr: tii<pr5 ^or5?*f I RR?fi ^k<p i 

GT ^15^1^ <P^l1 til'^ PlC®l5<l GT <P^l1 Wk^, S©* C^®! 













(vi) : ^1^ W\m ^ I Pll5lW5l l5|PlHlC«1^l ¥ff% ^ 

(ic.|P<P^f^ I 

(vii) 1^f^ GSfK: iil1&'5|pr»i|c«i'Si ^IcvT^TTIM^# I ^TFT CSTK ^C'STfS'o ^ 

CSlK ciHfS^ ^ I 

>|Vo^\d| : 

^1 I 

I ^^<il51 R^1 w 5I Pi(.«n5^i c^®? ’^fS<p ^l(.«i Pi(.®i3 i 

\!) I ^fX<1»'o1c<l C^l^lRf5 'aj^^llSl R'i^lC'SHI C2ft^ <1J<I^1'51 ^ I 
8 I I 



-ih : 












^ I wfW5^ -'ofB‘ 
o I 

8 I ^ i:jl^>o1-q 



^WqHlH ! 

> I '0(j|c'olR'5l<i R4ii>*i ^13 I 

^ I Pl'Jictw ^k-li i<i Grei Picnic I 

oi (sraPiwi^ic^^I 

8 I CS|H'^?iC'q>'>*fi> lefwl 'aulv^'etl^v <pfi | 

c-1 C'l'llw^ 31KIOT stlwCTT *iB 5|»W i 

'b I wRr-*tc5m alN "mitt's Rtlw^i GkTRW <p13 I 

I I 

tr I Pi'iJl'Si CfW Pi(.»i5ti I '5|K I 

^1 PlUlM^ C3r9 Piw8< fSrwl '3j3|\B'e!|'*5 | 

^1 PIUH R|I4^ I 

'Oi Rci-l^p ^i<)iNlRi'^5ii1^ i 









. 


I4p| nMHi HWl «l’^^H 

^1 


£wr*1^ s O^lc^Cr 'ai'rif*i<MH i 

i I -i1&5 1^ I '3Uk'o|Pl'5|u ^ I 



3. READ DC 
SCALE 
(SEETEXT) 


I tp.CAC 

l-O.C^__ OMMS 


2. SET ‘FUNCTION* 
KNOB FOR + DC y 
yrjXSUREMENr 
(IF METER HAS 
SEPARATE 
FUNCTION KNOB) 


-lOOMA tv 3J 
^lOMA 
VlMA 

^.1 OMM 


f SET ‘RANGE* 
KNOB TO 
DESIRED 
RANGE 


BLACK TEST 

LLViU 


'^DAD 


READ TEST 

^ lead 


FLASHLIGHT CELL 




fgar: ('*IJlCi>lPll5l^) 

^I4kWIPi t 

>1 1 C«1^ 250 C'ol^ (iPi ^ I 

'^1 CTO PlWl^ 4R I 

>8 I I 

8 I OTI ’^(.^’Ido t«k’^>'er i 

(t I f^6tGRr^l1®T'?ic8?r (Klhw Rwlwn ^fSrfS'o wiR^k^r CKihw R'iJktm c*ic7ili^» 

BlPfnlw ^ I 
^ I fiwln C.?»01 filial ^ I 









^ I <|R ^?i, ^s|^(.ei 




V I I 

5& I c^ 1%f^ <lj<l^\s C*?n:^ C'o|C‘^(.'3t<1 I 

>|V£>^VS»| ; 

^1 Pi'S! ^ I 

o I ^ CsfK ^(.«rf5^ c'wk^c.'STii C£ft^ CHC^lfS^ c^ssk^c'srii 

<p^ic^ ^ I 






I m\ii(.<> 100 'Q^ I 

I Pi's I «TK C£fT^ 'i5lpMl(,®i<i "^tW ^c<jhf <pR, <ijl'i5|R^i '^(.®r ^c<jhl 

cefl^ 'i5|pr*il(.«i^l I 

I I 

>8 I <iPt R^l^i RiRjv’j^^(.<1 c?r® Pi(.fiiS<i •i<i ’siRc?i c?r?i <p^lc.'« ^l(.<p, <jl(.'5 

woi^i ^Nlvjlf^wlrr^tlTT 'q<i’3ih \ 

^(t I Rf5»v <pR I 

»|\S)^\S)j : 

^ I ^rtc® I 

^1 \SHT•i<ic<p f^l^r C^ PiceiB-si •i<i(.<p jic^Idd C^ ^IPT 


■ c?r?i <p^lc.'« ^l(.<p, <jl(.'® 
























SwHj ! 

i I 'ilJlC'olIvllSM - ii& 

^ I ^ 

« I 1 ftwI'S^ - 'ST# - i# 

4|«l|et^?) fSifl : 



Resistor 


fSst: 




I Ri5lw^i <p1wg^ I 

vj) I Pic®i5^; •i<ic<p '^c<ilw> I 

8 I iif^Twrn:^ 

'b I f&c<p ^WNlRt '0|<l^l(.»i I 

s I I 

fft I <plwc^5i <pI? I 


I '^IrIc<jj <pI(.' 5;^ C^ltw I 

O I ^TSRT C^B?C<P '^IC^Ido C^®| ^c<; i 









'll*! : 


. 


<m « ^itjprK'^ csifl> osn^ i 


^W»li: I>iRet ’I'iif^ 'StHi csr# c'iiH^et ’ 

a|iglBf% wiH^ «’H’iW't : 

i I 5%^ - «1&, I 'sulWll^Ulo - i1^, 

« I •IJi'GiR W - i1^, 8 I altiilw 'stosT^ I 



L J 

— ^2 


- ^3 

^ r T 

T 2 _ 

D 


: C'M‘1 PiRtet 

>1 1.5 I 

^1 i7n?i^ c*lHlI5r5 ■^•il'8= I 

8 I (7Pr®Wl tl'S>'^ I 

<t I c^t®r'5lR I 

^ I f4l'i5|M<l PlC«lS!l 10-ia I 

<11 RUlw ®IK CStK <lI«tIu'o •pk'il CSlK^jfBIfw (.K.’lIiJ'o '5|R»il(.«i <i>R i 

b" I I 

i I <)J|l3|R 5i5r?r iil<pf5ii Pile's? <p(.'!i ■Jiletk'o I 

^ I c’IMiRI^ ^iwi^iw ’■mt^ ^5^ win?!?' 

«I wtc«lfsf5Br ^wiC’i'si ^rsRT ®iFr csft^ ’5R*n^ <pk®ii csfR c.ic^ifSc.'o 

<P0(,'O Rt<l I 











^5#»r: . 


cw's Hjhhk®! ^(.<iM csrfS' c®|i?&w ^if^^rMwf 

1 


5c.*nHj : 


WRt 




i I 1.5 

vs I 

(t I ’^ifSlf^ ^ I 


^ I wrat^^ - :>1& 

8 I <p|c*iI 5 ^^ £CTs 





M<m\^ : 

^l 1.5 C'»l(.^<1 (71^^ I 

^ I (Tl^TIeTt C^hlRH; '“jiTlWI 
v!) I (TI^M ^iKHICel >|1 'St1^ I 

<t I Pii3l^ ■fef^r 10 I 

C2|H'3ii^(,<iht <pI5 I 

«i I I 

i I <ij|'i3|R^i '^fSrfS'sj 'GlPf'^M i£1<pRc<p 


G2jt^ 



Ci2fH ^ 



















^5til^: . 

1 'STCS'SI : 1 

(,^i(St'»5^i PR'st^t.^IH ’qiw 0\\^ <^\ 1 


5c»nH3: PiR'Sf 'iiHc<f'^1^'«jR)\s8Ns| ^5 i#tW i 

filCill'Sr^il ^a|^>8 >lN|viH : 

^ I 3 I& 

I 'o|j|(.'»lRl5|<1- l1^ 
o I c^1^-i1& 

8 I flfC^ C^^-1 ^ 

(t I (7fWf%^^S[t?I^35 'G^-ll^ 

'b \ Pl^ 

^ I ^ (?nw fiiTrrf- 1 I& I 

2CTsf%r ffer ^5^: 

R| R 3 R 3 
I-\^w—vwv—vvw-, 


'- 0 0 -' 

A B 

ffezr: wfe'>5<l Pi I? (.'ST fM 

i I vs1^ ^ I 

^i 's(.vs|R^ i3|Pf-ih ^5[t^ I 

8 I l5|pP||ei'5&'C«Tf RtwI I 

(t I fer 'q^<il?l 'SjN’ 1 

b I 1%?r c^ISt'>5^i fS^r '^^<il31 j^<p|^ ^ (Tftw ffirrl^-'^i^ 

gfl^T^Tt^ ^f^Mj I 

SI (.<|pT'>5(.^|fl snw(.eil(.<p (.>11^1^1 I 

V I P^l^i(.<? sfRTsr'i5|pr»i|en 'ClPPil®! 'sr:^'3^7?R5|| 

c5> I Ri = R 1 +R 2 +R 3 ^\(••^^ p'i>ic<l?l 'stH I 

>jVg><|r^g) | ; 

i I (.'SqpT'^’SI'©^ sriwwf '5|pPj|<ri'®^ ^5R*|]^ 

^k1(.<i 3 ^Rs^>i5i ■^5f% I 

I ^ (^psTiBr I (. 51^1 '^it^ 1 ^ I 

vs I C'O'SW I 













5(.'»r-ly : ^ ^Hc<p '3 (Rj\93\o1 

0!i(.fil«r^?( <ia|->ilR> : 

^ I -3I& 

^ I 'alJlCv^lPilJN- lit 
'© I tjM C^-l1t 
8 I ^ 

ei c^f^fl^^srm^35'Qint-ilt 

'b I I 




V 










Sc.'nH) : Pile's? 

4!|Cill'Sr^i| >lhlnl«1 >Q Wltf^: 

:> I c^flf^ - 31^ 

A I -l1^ 

^ I -l1& 

8 I C^\^- 1 

<t I (7rl^t% WtWT 35 'STlf^-ll^ 





A B 




^ I 10 2^ 5 '£(^ I 

I 5 'CiPmN (£i’^15‘^5jt^ c^t^ R^lo^ 

^ I 'SlPf-i Iq'Q’^ C^ 

8 I (.^11^7'^ ^1'©!:^ ^ I 




b- I (J^ I 

is I CSTfS" 1^7TK Pi'Sk ftffes ^iW I 

'^ivs^'ol : 

I Ri51^i I 











: 



mim 


PiR«t 'StHT c^ 




:> I - 3I& ^ I "SM c^ -11^ 

v5 1 35 'STif^ - 1 I& 8 I 

fiCTsf%rf6ar’^^g^: 

Cl C 2 C 3 




fSsT: ^5 TM|Pii5<1 PiR'S? ^7?TK 
^ I ’WMlPl'S^l 0.03 |xF. 


S' I ftcp" 0»^ fer £i1WC«Tt NsiC'i'Sl ^5f£f\ot5f >i|i(Hj 

} I <is(5 I 

II PiiUplR^© <f^«li <PW C^lf^ <^31^11^*1531^ I 

j_i_ X ± 

Ct Ci^C2'^C3 


m4 ' ^ \: 

^ I ^rMlPi^^i 'Q (.<ik^'?i '5|pr«il«i’®z 
^1 ^iHiPii5^i R'Slii 


W <P^ic^o I 

em ^ 


M) I (TIM^ 















'8rt^5i iN 


’I3WTH ^ ^ 

vaiRjvasvol I 

fi|C?l|er^?l ^41^ 'Q '5|1®!m: 

i I <PjMlPl'i>^l - 31^ 

^ I C^ - if& 

« I C>l|**ira<^5[t?R[iT- l1& 

8 I (Tft^siC^II'SrHVIC^I, 

(t I ^ ?ft?rpf -11& I 
a£|ciil«r^«l lwi'^^^8 


i I <pjMIPi'55i ^ <ikn^i 'SfH 0.01 nF. 

^1 '^>Jt^lPi'i5^^'CeTl?r 211^151^ I 


RT 




'b I C^5^1w <pjHiPi'5c5i5i ert^'C^Tt 

^ I fifl^wT wlt.’t c^rt^t^ <pRi I 

br I RinPiBl^ <pcii I 

Ct = Cl + C 2 + C 3 













ffer: 

cs# ^pjUlPiujh ^?It^ 

<MC'0 ^C-q- 

<pj1'ilPi*i>?i R^Im 1153N ^p^ic'o I R^l&'i <mc'o 

^ I wltv^^PiMlPiSti ^jl^ihlw *\^Q*\\'*\ spue's I Pilfer ^ji^l»ii«i 

<1>5IC\S I 











PiR(.'8r'3T^(,^M <pw csrl&^^sftrK i 




^41^1(4 'e'snsfi^jsr: 

i I - o1^, 

c?, I c^ - i1&, 

o I i1&, 

8 I 

(t I - ^1^, 

'b I ^ c^ fftrrt^ - I 





^ I t^ 









<pI5 I 

'b I ^'®l5<i'©’C«Tf C^Tf^l^ I 
^ I RjijPiR^ <i»^®il <ij<irI^i 


Lt = L] + L 2 + L 




















b4Jbr 

Wi HtH 1 ijjhwill 'iBflWl I 

^wlTt «t I 

^ Wl*l * 
s I ^iPBlRilStfl - j1fr 

I JJil’wwfir - iff 
Q1- iff I 





#IW 1 IW 1 

i 1 «^'Tl5i5jh«»(1ii I 

l!tPr^*l ^ ^R^iH »ii|R I 

o I iflfl ^Ww tfflff^ HR^Ih ^ I 

S I TOj*i lJiPr*il"i ^13 I 

e I «uiwi|i|lJhi 19^ wpnrtff i 

^\ flffsflfil »TOPIDWifil ^aPW»W0ltilfSfilWWM'fllWfiffW Wt^ ^13 I 

^ I 4j|S WflOTfl BMJ pffhl I 

V I «l»J't -tCIIPI -H/«Pf Gflfirijh I 

¥1 ^ wiwi ^iim mBpSjw <lHpr i 

ifl I t^lwl wiwfl tH^ivi'eJJjh^^inII! ^lnH I 

ii I ^ ffi Pft ff w i mwj?i i *nwiiw >i i g i B P i cii tf i wf - wr 

»IW^11 

i I ^ »aff *tW ^I3fiw R.t'o Ryq I 

^ I t|fir*fH wtWSjI'i »it^1*u ^po ^1|W, CTPre •flW I 














. 


: ysU^lyj 1^ vi>iR»v&\©| 

'aiw ^P’al I 

filtsil'sr^ii ^aiHlR) 'G ilhhH : 

i I - i#, ^ I ^ilC'olRSl^ - i1&, 

V2> I ^ I 



<p|<q:H|Pi : 
i I \!s|(.?)l\ls ^ I 

I wrc?ri^®^ sft^(,«ii ^f^i(.<ij <pR I 
vs I ysk^icyfl^i ^ ^ I £rM& ffi^RDn en^ 

'AlilWlyj I 

8 I l^^'e'^CWl^C^C^OOOknchinaf^^, X IOSANWaI^^^I 
<t I Pl'GlW^I cafl^ v£|^ eft^^ i£|^ csfl^ vulcfiltvb^i ^5|^ 

I 

'b I Pi'Sl^ I 

I Wt?r csflwr Spi;(.?i I 

tr I I 

J5 I 7^s^ (.^(^ Pi'Sh c-aj*®! Ct^NlTT i£l'^1tf|?r cwr CfNl?r, Nsl«^(.®i v!dlc.?ihf5'«R5Tt I 

i£l^ <I)R)(£|»^ ’%rM‘ I 

^ I Pi'si^ic^p 'Q^ c®Tt c?rr®i c?ir^ ^ift^ <p<icvs ^(.<i i 

I ‘®lll^l Pi's 1^1 C£|lc<i^ fllPS^ ^c<i I 













^ lOOO^LF/iev, 

: 2t^'^ 


(^ C^t^, rN4007 »li(.*i^l IKil, 470 |XF/16v 

"JNpICoik^K ^^t.?^1«T^ '5J^^ I 

c5'>5 <?(^\ (g\& c<ilt.^ffej" 'oi^<j|S1 <pI5 I 





nK D 



^j|C'{5iiRi?l<ic<F £t^?rfw% c^ 2flt^ C'cflc^er ^ 

5p5c?j R(.<p fi(4P<p*K'^fTOr 

OT I Wfl^ C'^k^C'STij c^st^ c^THtRI^ c^ I 


^ I 

O I c^ 


r-si^lw 


c^ <.>ic<F'c!siRtvs NQ ^ ^ ’sr:^ to* c^ni^usf 

c^KlRIi? (?^ I 'oi(>ic<=ilc^iC'^ (ym\^ c-^nRIi? ^ 

^ ^ I £n:?nw% ^ R>jviiw<i ^ 


8 1 \blC^lM5-i£l^ ^8 ^ 


c>i?r fw R'Slw^j cs|R 
^45jWfw 2|t^ c^lt^C'Sr^i c 

'Q'C?!^ I ^51^ ^ 

^ Rp^R ^v3 

R^*i i^ 4 >r 5 ^11 ®i c?Nl?r *ic^l 

'oi<i^h <p<i=i I 



Rl'Slw CfifK 


0^\ i£] ^ RFdvs 
[I 

4t5r 

■^CcTT RPfS 


CStR^o^ 










(.'»I(.<5'J5? ^#5rM- ^5^^ I lil’^f^sT W '0|<;^lfl 

C.'»K^^> COT (?r <|iWf^« 1 |V| fSPi C?ra ^^sr:# C^W I 

^ C'o|(.« 5'&7 C^ ^1^8?It^ I 

I c®il'i9 R.'^iw C5if^'^5; fSctfi^i •ijlii '^(.<iKRc®i c®ilc\!5^i Rcii liPi c®iiv9c<p <pi^<p5l 

>\^4^\ : 

ii s\\\^\\< ^ i 

;^i ^il^i5^]|i5^i c^MIRIiJ^i £|% w^nu© ^ I 

VD I f^^lI5<-t£l^ I 

8 I P|5|51(.<P i£]1^ c^®¥ <lj<l^l51 <P5ll S'Q*! I 

(?■ I C^k'^'SST 'Slt^^^TSRT C^ITTK S‘n5|R(.<p R)(4P<P*t^^ CPt¥ I 

'b I filR^ilR '^I^R W3¥f^ '*\^i\ c^ c.<pk«il ""f? -^iR^ ^ i 

SI <pjM|Pi'5w5; 'stK 'ai<iHj5. (.'ok^c.'ssr^i C5i?r i 

br I Rp^l^i ’^srMlPi'St.^i^i c^MlRfS fS<p'oks ®Tf^ttus i 

h. I (?R (.'>iR(.<^ ^ i 

:>o I L^\(J^Lm c^Ttus^fiiciii's^^ ^sr?nt c^\(.^Lm c^ c#r^^ i 

I (.<pk'il ^iR^s i£i^^5rt?r ^<pR ^^iMiPi^^; ^rt^ Pp^h <ijs^l^i <P5il i 

'Siw: 




wq*! : 


's(l®'i>’l‘i> '801^ 


: >^ 11 % wic^'Srt<)> wn^cst I 

^RWWl^ : 'SlJiC'olPl'Cl'Sl, gw C^, IN4007 
^F/16v ?T 1000|iF/16v, Wl©5r5l’PRWt?r, 'S|f»IWK-8|>l 




wic?tlw, iKfl, ^4sjHf5f6<r 470 

gw fB3rwi»[qifSl‘ srfw^T’l^^sft i 





n K D, V D 2 V D, 
rjc I Output . OUTPUT 


OUTPUT 

f&t£i: wgw 

's>IJH»lf>ll5|4C4> s|g|et^?) (M9 gg-all^iilR tiller CwIt^tSt fvi'i5|«<l ^liSI 

«p5(.n Oif^ Ruksfl #f6T ^ 

(m I wpiftq, ;£rf5r cwn*i>tsrii gstgt c’lhlRI^ tgt i 

'4if>n‘ilcq(.l'igs tiilw cwit^cst4 (wstT^ '4M4il?i ^ i 

c^wi^j3I*hp<>iiw< wwwificw « i C'oH^'St t9^ c^igr 

C’IHIRITJ ^ I 'S|I>IWlt4(.IW C’IHIRIi; «lft^?st5r8 CfN^TW 

CWIWf I <ip«ftg£|I r»i|R<i 4|1^ (,'o|e.'5'st^ alciiltit^s ^ Rj|»il(.i« ^cii 

tfllw (.wit.^et 'sncs I 


8 I wigiw-isra' '5iJlglw w ^^sjWtw isi sjgt^%r tsifw rtcid (sro’f •q><i®tl»i Pi'S I os 
Os)H 5^1 ^0®! Ru|s f^osps**!*! g?r1^9'^TlWtw ailc.'a puloss ‘fl'GI 'MS'sIs IS<p^ 
Iwojixp'Pr g?r fiiJkss cstg Pukss fw(4i»s>'R OT?r i <n 

^P6w -^siTsr ■^jKsrtw snc® t«it-^BceKi c'lMiIsfU ^ i 'siPigiti?^ (?r«i»ir5r 
<f'R 3 Pl®n| 5 i-' 4 i?r ■»Rm ■^twgw (TW (wstr ^ i sifw tipple qpg wtisrlw 
tpwRs'R c«Rir »ll*i>it»ili;^1^ (:wn*Bet i 


<t I fBwiS •ITRr WMiPlWS pp^ls ^fsjqrft 


'W ■<l>S®ll4 





1 

: 5 

• w 

1 












^ I 2n:?nw% ^^rfirl^ cm ^ ^ gs^ 

\bic?jicM5<i sm eft^ ^ wc^ifiJvo csh 

W <p^i«it^ 'oi<i^l?i c'oU'^'sr (?r C'ok'^'sr <pwRoit^ "fePr CTO ^ 

C'^t^Tt^r I W^IKliPl (.'»ic^'STC<P C'olC^^T wcef ^R^K <P^1C®1 V!9|<;«1 ^flMBTIt’^rt^ I 


H I Celt^ %flc^ C^%^ fSCW 1^ Ceil(.V!J<1 ■fePr fil<llR.'® ^ ceih(.<p 

<p|4951 '§®ic<i I 

^vs<i>\©| : 


^ I 
^1 

NS I 
8 I 
(t I 


’^>jMtf^f5^f5?r c^n®TtRf5^ £(1^ ®T*i* ^(.<11 

f^i^r c^^ (.'»k^m<p wT Sf£vs ^ I 
c^®l <ij<irR <p5iI S'q*^ I 

(TP&t^ c5^ \!5k«l|v!d ^ ’^C®TM3 ^5^1 ^Fk^It^sl^ <P|4^ C^IC^ 

r <pw I 


’SIW ! 





C 

: mi 

^ 1000|iF/16v, 


. 




(^ C^, IN4007 ^Ici^ wn:?rt\&, IKQ, 470 !xF/16v 

^•n^i'»1c^ (gw c^lc^b 'SjFRTlft slfw^^ I 




8 I Wf^fW-c£l^ 


W <Pj|(.vl|vto g 




(^ f^5;S‘ C2ft^ fi(^< 

t¥w c^MlRfB ^ i ^5|f^ 

<i5p5R5?iiJi (tt^ c<^ '?rt?r i 2|% ^ wtnH 

(f I ^ ^ fe?r ^ 

OT^(.fiil ^(.?i tii<plis ^(.^i R(.®il I5»Pi (,v»k^' 

RR^ 'srf^ 'oi<i'3«^H I 


ci^ I g 

cpp^l^ 

















vbUViCvb^l Sft^ ^ WC^tl^'O C2fR 

^ CNSsIC^'Sr <l»^|Vj I 

W <P<ieiN '0|<l'3tl?l (.v»|(.^'sr (?r CM ^ 

^5rc# c^i^ I ^ (M^ CM I 


HI c^ "^iTiTr fer c«Tfc®^ fer c«nl^c<p 

<p|<<p|l <pw ^(.<\ I 

>|S5^V!>| : 


^ I 
^1 

v5 I 

8 I 
(t I 


Sl^^^|VJlW5l 2|%# c5f^-t£]^'STtwr^T^ I 

Pl'iJ|^lC<P (il^T (M^ <lJ<l^h Wt S'Q^ I 


# vblC^llvb ^ W ^ 'mm 


’Siw: 









5c»»r*b: 1®Fit?r^5tt5itu5?rM*te 
«iai^l|4 >8 >i|«i|i||#i : 
^ I f«t*ll<l vtticilly® - ifS^ 

^ 1^Trt^^rrgti^ - 
o I - ilS" 

8 I ^ 

I 

'b I C5|1^2jC?Jl'StHV|C\©| 

^ I 5,10102 

br I ^SjT^t C^ - i# 

Ss I I5>Psrl3H v||pB|vli;|^|-^1& 

S|c.5(|er^H I5tf| ^ ; 

1,. luA, 


lO ^ 


Break down 
voltage 



fBsr : fe'lh \!51 g?|1(.V!9-SI 

^ I 6.3VVflk^llvb ^ I 




I 


c?i?r c?r@ lov-^ i 


f®Rt?r MjUifivb, 




h I 


’g[Rc?i »iR<iiaicNs| 










^8 1 Y-'0|**PC<I> <?\(S^ ^ I 

^ ^ /-V^ 



05l»6fSfl51il1lf^ 

'sUIPIUM fiianA„p 







M) 



8 




^1 c'!5|^Ri5I^i 'oijiR'Sk c^hlRiI^ ^ <p^ic^ ^ I 

'j) I R'iJi^i I 




eJWH *IN 


DIAC lil^TRIAC I 


St'tt'lJ : DIAC « TRIAC I 


4^5% Wttf^ «’tt®iw»r: 

> I DIAC-i1^ 8 I 

I TRiAc-i1t a I ion 

« I *t1wl?'^^rfsn^-i1^ * I Load tdfesiSd lOOn- 

Slwlet^fl fB<*l ^49?,< : 



fe: DC/AC <lt 


Load Lamp 





ftsr; TRIAC 

i I DIAC 'Q TRIAC ^ I 


M) I lOUl 


'hi DIAC’^f^^l^rf^^ I 
^1 lOkQ c.'oI5?iji<iei 


io I ffezr 'of^prfft TRIAC 
I I 


^olM, ^oRT^ftTI 










I ®TXf^ Variablel^ I 

i8 I I 

i(^ I TRIAC-1^^^ mTi MT 2 l^’lfh© I 

I c'»ra^iji<i«i <^ra 1 

is I I 

ibr I I 

i^^ I TRIAC-1^ 'otM, ^5W«flTr I 


>|^^Vo| : 
i I 

^ I Gate' 

v!) I csRnrt^ ^5r!^ ^ ^ i 









0i3rtw% wril^ «^ti»imi5r 
i I 4 Rw»k umr^- 
4,1 ^(.«i<pI5PI?IH ♦iIr*?- 
I (?Tiw tnrrpf- 

8 I IFl^^-Jal^.'ok- IIS' 
a I viiPBis)i;i<i- i# 

^ I i1t 

“I I 'sN- 2|(.<||lSt*1»IC.\s| 


'8 ^ 5 ^ 



«|sKa|«mir: 




HK Ip 

<fi|w5 


: UJT-i^l^ '^TsWNW 'Q 


8 I Ve C^ ^(.'srfS'© 

I 


■ I 

f <pR ^£l'^ jiIrI(.<j) <p|w^ 




‘ ON 


BT OFF ^l(.<P 




i>1\s<^\s| : 

I <P<1C^o ^ I 

'S I c<p|(.«il r|R(.?i 










•W'H : 

^W»lr : SCR I 

:»I SCR- 

8 I (MtW 



^l^oIHlPl : 

i I SCR ^ I 

I SCR 1^ WfMW, <pj1c'<fl^ ^1% I 

\s I gjpf^ >iif^ wirrtsttsf \ai^«jifl \ 

8 I Signal generator Power sapply ‘ON’ <1^(5 I 
(t I Signal generator-1^1^ Output signal voltage 


'b I SCR-*^^ gate-^^ Trigger voltage SCR ‘ON’ ^C<1 (^1^ Load lamp I 

^ I Tigger Signal Voltage '®li(.'® ^\qQ6 Lamp ’^rtTT I 

V I Trigger voltage-C^ Load lamp Pl'wlc®! SCR I 

I SCR-i^l^ Trigger voltage SjCilht ^lRp5c<l» ‘NO/OFF’ <1^1 <ll?l I 

->lV!)^Vf)| : 


SCR 




SCR-iil^ 


^#5rK'STH(.^ ^ 


I SCR'^sj^ ^TSITT©^ sjorK ^ I 









^#<r: 






5y»tHj : C^ WK ^rl^ 'Q 

i I R)(^i5i«i (S^sTf^r c^- 
I AND C# 7408- 
vD I OR C^ 7432- 
8 I NOT 7404- 

<t I <Mwf3< 'QWm- Sjtill'SrHMCVol I 


___ Output 


A B Output 
??"!) 

0 T 0 
1 0 0 



Input Output 
0 1 




fgsf: C’t^ >i|Rm5 


AND 




7408 


8 I 14 ^ + 5V I 

<t I 'ail^Pl^l 1 ^ 'Q 2 ^ eif^<P I 

1<4tWT 0 I 

H I 1 ^ and I 

br I OR IrC^G<1 ^^JW® '=>i1^Pi 7432 I 

it> I 1 'S 2 ^ 'SM >[W 3 ^ 

^o I 7^f^GND^^14^f^ + 5V^i:^(3^l 

I wf5t <lR(.t?'51 <1J<1^|51 OR (5R(.en^l Jivojvsl 1 

I ^£1^^ NOT Ir^1c<1 <1J<1^^ ^IrPi 7404 I 
iv5 I 1 '^IT yji'Gi i£|<pf5 vaI'CI ^Icvf ^c<jhT l 

i8 I 2 ^ LED ^RjC<»i5W^1 Q^ \ 

l<t \ 7^f^f^GND 14^f^f^ + 5V I 

I'h \ -^^[5 O^^NOT c5Rc«1<) I 

’51^5^: 











11 
21 
31 
41 
51 
61 
71 
81 
91 
10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


EMF — Electro Motive Force. 

RMS—Root Mean Square 
PNP—Positive Negative Positive. 

NPN—Negative Positive Negative. 

JFET—Junction Field Effect Transistor. 

MOSFET—^Metal Oxide Semiconductor Field Effect Transistor. 
MRRV—Maximum Reverse Repetition Voltage. 

PIV-Peak Inverse Voltage. 

LED—Light Emitting Diode. 

SSL—Solid State Light. 

AF—^Audio Frequency. 

RF—Radio Frequency. 

IF—Intermediate Frequency. 

FM—Frequency Modulation. 

AM—^Amplitude Modulation. 

PCM—Pulse Code Modulation. 

PPM—Pulse Position Modulation. 

PAM—Pulse Amplitude Modulation. 

AGC—^Automatic Gain Control. 

AVC—^Automatic Volume Control. 

BJT—Bipolar Junction Transistor. 

DE—MOSFET - Depletion Enhancement MOSFET 
E—Only MOSFET- Enhancement Only MOSFET 
SSI—Small Scale Integration 
MSI—Medium Scale Integration. 

LSI—Large Scale Integration. 

VLSI—^Very Large Scale Integration. 

SLSI—Super Large Scale Integration. 

SCR—Silicon Control Rectifier. 

DIAC—Diode AC Switch. 

TRIAC—Triggering on AC. 

FET—Field Effect Transistor. 

AFC—^Automatic Frequency Control. 

LDR—Light Dependent Resistor. 

VCO—^Voltage Controlled Oscillator. 

LASCR—Light Activated Silicon Control Rectifier. 

UJT—^Unijunction Transistor. 

IC—Integrated Circuit. 

DIP—Dual In-line Package. 

OP-AMP—Operational Amplifier. 





<iar C®!^) 

1^ C^: 




• 1 ^ i>jk«i®l <ljl(.' 55 ^ <P^(.^ 

• fi^Rj '5Jl(.'iC®l^ 15’(.<p|cilRl R^'© <P’$1C^ ^l’?l<l I 

c^!f^ : 


c<[pf^ ^vb<}s|pG?, \5t?rt5|1^ (Tf^TTf I ^ W(?I1$|t5R:^ <jRf^ (?T^i*ll?T ^ 

^1 i£| 4 fS R>R>^ ( 7 R^ 'S orfw I i£|^ ( 7 R^^C« 1 < 1 ^H t^f^KK (fef^ t^T^^TK) 

'^rk^ wt ^ i 

csi^wr^i 


Receiver 

antenna 


if' 


Sound 

IF 

amplifier 


FM 

sound 

demodulator 



Loudspeaker 

> 


RF 


Common 

IP 


Video 


Video 

tuner 


ir 

amplifiers 

> 

detector 

> 

amplifier 


Picture tut3e 

- ► 

f:* - t' 



Light 


T >;rmi-raea Ran 


Scanning and 
> synchronizing 
arcuits 

rnmmimiratlnn Svctpmc ■ rf -SV: 


fe: 







(?T«rit?r«tit:^ 

csi?®r wfeciiU “P^ii '5^r I c<p^=i >ii<pf5 t^c?r life's 'Pt'Him *01%f¥0 Pi’HjI'i c£i?®r <p?ii 

■ 5 ^ I i£|^ H^G'n'S ISf'iRR C*f50«il(.<^?i 'STRICT i3<pli£|'s '^ITf I 'aiR<P'a ^f®0 0 




RRJCTT 1%fw Pl'^l'ljM ii|^ '^t'Sf 0 '5I%0 


3?' '5iT*ijCT ‘P'sil '5?r I 'fl'^'sr 









■Pr'^sr w ^ i i£i'*tii?T ac?nw=T (?r 

RPi'oIw'Q ^(.®i<Ri5*i R(.*m '^Kl(.<ij ^jl*i <piil i CT*ll(.*i 1^<pol<i luS^ ^wH •pw Rsf^o PimjI'i 

(?r 2il3Rn?r ^ 4iiR?ii<i (c?if^) &c<mc?i1^<i ^jhw 

&c<i»lc<iRi(.^ <p?i| ^ii, 'o|c.<i> Ji^terR'^ I 


l®»i al^sRr, ^fsTf- 

(^) 'S|J|4|fSf6®'!9 

(«r) ^i^jsppT, 

(«f) w^et »I^(.tI^ R'ojIR I 

(?r ■"WlRill'Sl &(;«Wt?ll3|<l «)|j|v|i^fbiS\bt<f> V|'j;wii5< ^>l»1•^llW■sl 'SUlwiglfbiB^ 

^&(.<pk<il»ifl 'oi^i4i-c>i ’lR<i'o»i «P5il >i^(.®i*PT I 




(TT ^s^cqfS^ 

<P5il ^lc<p aj\^cq^ <iq| i 

i.8 •^l^'a 'S : 


ra?iw (?p5f 


u>I®iR>»H JhR'R ’I'^iRx.'o (•k*^) ^SRT <)j<i«ii'o I^wlwPi (ij^) 

iil?r 'Stlj ■^^T'SUtsrflll^S^ I 

I <p)| 9«|51 &(.^k{|Pm 

(fc+fin) '3'^ cgmH (fc+fin) RwM i ^'sttw fc -1>ilR?ll'sl &C<M«I^ 

■sretsptJT tosk#r I (aW sj^wlljt fSpWr '4ijl»)(Sn5i3'b ^rei^m ’I'^irot^ 








T, cqt^n^ ql5.^ '^jtw ^q| I 9||p|f\©<p 


vi^cq|i5^%<MciiPi =/w‘^ 

^£>K(.q, fi^ fc- fv 

f2= f^ fm 



■E 


3 

■c? 


■s 


Of 


J 


Single-lrequericy 
modulating signal 


fm 


Bandwidtli of 
amplttute-modulatiecl 
earner waue 
* -^1 


Carrier 


Lower j 

L Upper 

sidefrequency 

sidefrequency 

. t 

t 

(f,-y f 

t (fc + fm) Frequency Hz 







eiarm% c^wm i 


i.(t luR) wlci«n : 

^ VHF UHF ^rn:® i vhf somhz soomhz uhf 

300MHz C«tW 3000MHz ■'IW1i»lw=i «R?f 

'IIW WtI?FT^’*ljr'8 &C<l>l?lRl ^Wl : 



^31'® 

wk^ici 


1 

(?rt?i1?r VHF ■5J1 w=i 

2 4 ‘'IW 

47 MH,-68MH, 

2 

■^RrRr^VHF wiw'i 

5 C«t^^ 12 

174 MH, - 230MH, 

3 

UHF WIW«1 

21 esn^s 69 *1% 

470 MH, - 870MH, 









iSiKclKilEn 


^ I W 2f^ 'Q^^? 

nS I ^il^(|lf55\b ^? 

(t I (jm ^^cei^#i'? 


fiftt 

\!) I ^ri^ ^ <iji'!!s5^Nto*<r #t ^ I 





lil * 11 ^ ClCT^^I^RIt- 

• 1 ^ '=>ijU^«^I <p^i(.vs) 

• v»Rw 5 ^i, I?( 4 p 5 ?i ^Pk.^ic'v^i R,'^ 1 <i <P'Sic.^ ^i^i<i; 



• fB% ^ijlcS-il ^hH <P^icvs 

• <|JV3» <P51(.VS <11^ I 


151 ^ ^jIwiI : 







o 

o 



Antenna 

coil 



Input stage 
in receiver 



fW : 'ilJU^Hl 



^1 cBPri%»tir, (^f^, cBPicspH, c5rRit®T, «>ijii:i;«ii^i; (^rTsitwW^ra^^ 


Wt»n5T-a|11W<l St^J 'sUlC^'il R,C>IM 4M I 


\b|lf|C’1l»r, RtSpSil In’Cj R'iH : 

<£|| 3 |CJ|rt 5 l R»im : 

kbl^llWlW - 7 ^ Meter 

/MHz 

RcipSciW =7^^ Meter 

/ MHz 

7^^ Meter 

/ MHz 










lilt; ^13Hj '013kill w ^ ^ ^ lii^ 

I <iv© '0|1 <p1w^i 'oi3k^'il ^ ^c^lR^Bay 

®i'yi»k<i ®ih1l(.*il 5f£^£> I c^ 'oik^ii ^Kk<i3 SfS^ i (?[ 


I 'OI3k^ll I 

: 

15 f^ I 3 Pi'»iw gjRxpPiNs (?n^ I 

CVlItJiJil $|f^^ : <1i<|4^l^l ^ 'snf^'^ f^T^t^^lTlW 'SIW lil^ 

R^^l&'i ii|^ (,xi)^c<p <p^k*il I ^Is^l^l 'oi3k^«ilc<p 3^(.'© lil 

<p^k-il ^ I 
















i I CfifW <icai^i 'SRTC^ ■#!■ 

^ I <pi(.<p I'® (.51^1 ^<pti'*i R,(,’^(,<; ^srKrffw <P'5ii ^n?r? 

vs I C^K <i^s)*5^ '^<1 'o|jl(,^«il S^c.'s <Pt]l 5f5^? 

8 I ^ (5PiR»^s)R)<p<n<p ^1K*f^ 


^ I ? 

^ I 

V!) I (Xt^#t? 

8 I s|(^<p|’Si CfiN I 


C^l 









• f<pMil5;'Q«jjlw5; ^tf^; 


llJR) R>\tt|^'Q?|j|G^^ <p|'sr : 
fSR) '^^ 5 firs?iTtt?Rr ^I'sr: '0191 ®pf <pw 

wn:^^ ’sjTscn^r RPi'oic’si ^rf^' 

Pi’1*iji®i 5 hR^ ®i1'5.c«h I 

R>Vb|^]'Q?|il^J RiijPlPt^o ^(,i\ I : 

('^)^^f^li#, 


(^) 5 ^h Pivb 
(’^) C^-Wtf^TlH 
(^) 'QWt^ eTft^ I 

1 ^\ 5 t^re?|Jl^-v^ : VHF^^UHF ^ &<MC^PlGvs» 

\sk^ S|j^ C^ i£|^ varf^ ^TTsTW ^#srt«f '^TTl^ ’tW^C'T I W ^TTl^ ^ 


2k?Tm I 

fwl^^irk^ 'S ^FMwN <pj1g<i5|RR5<p ^ 


'SRI 


^k-i-si Cores' <i)<i^i5i <p^i(.=i ciRg^i G<pk'il 2|?ist^ w[ ^ Pi’luH ccik^ f^ter 

I ^rRc=T c^n^ 2 f^ f^T 3 P^ 5 *t 7 f c£i^ ^ ^ ^ 1 ci 5 PiR>*kHii c^ 

^pvjvujk^^i ^TCT *i)|[> ^PG-fi Ppvtth'Q^jjl^i <ij<i^l?i <p^ii ^ I 











'atlS’C’jtUn '5tl^ 'sof*i®^t?lca^ ^FHwih aoo 'S5?r > 11 ^ 'adS’C^ ^P»i«i|*i 76 
'6s.*i ^1 I *3^ l5H*M*(l(i9ii 'oiuftR»i(I5 iii^I5 fe^RT ■^1 






if® 



i I wa)<|5l^? 

cj, I •fjiwSiQP5<i ^H^bji»i (2o)1wRriSH^i Ih'^1) 



^ 5 ?rf ' 5 ^ ' 8 k<i> <i®il ' 5 ^? 

8 I Rpvsl^l <Pjl<IG«n?l 'ailSu’Jw^l '5[|?M'5F 'aul*(IS<l*l<ll(.'5HI 'ailSu’ju ^F^I'Sjh 'W 'S^? 


i 11 wt<r®?rj 1 <r 

^ I |ul® R|’®'Qs)|<i <p|«if OT'^f I 
'S I lu(?91^*®'S?IJl?f <P '0 s|<p|<| 'Q ^ 
8 ilwBranTlOT 


ilM|silf 14 2 t?t 

i I f5f% 1wt<r®ul<r '3<r (PFf i 

11wBr8?iTlir->iRrt#fe « '?Rr i 







^ ^ C*tW'aihsil- 

• ^Tl^-<Pl(.eil £rf% ^tf^; 

• £l<pi^lC'0'l *?^QSi 

• ^ ^ ^n^; 

• RRjfi sjfsRIt^^ <P^1C^!) 

• 4l®1l^l olti??! <1 )<irR '«il(.®ili>*il ^h<i; 


8 .i ^t^f-<p|c«ll : 

(TT ^R(.^ C<P<|ei ^^ (?T ^R(.<P ^hl-<PlC«1l ^R 

W u5PlR)^ ^9^ ^-iT c5ft1%»R ^ C^ I 1w ^■=T ^ 

^R(.<P RiilPiRro I W : 

(^)Tp55jtfTf|Pff^^ 

(’t) ^IM 'Q '^RiPi^s ^ ^^jiR I 

i£l'^ ^R i£i'^<pit.«ni R'^i^'fi ’tf^ I ^£i^sfR;1^>rf^-<p|(.«iil 

<i(.®i I Rlwf^ R(.?j ^ ^Rti '^r^ sjR>n> Rfwf?r ^Pi(,*i^ 5 . 


8.8 H<pi>| 5 ^ ^Ph.»I(. 


‘ 'Q 'ojc.*i<p R^ ^ I cSPiRj^ <pj1c^^iI f55c.<i5i 


cs|5i<p <icai5i '^l^lc<ij csf^ <P5il I '£il^<p 15"^ R 

s^RfS ^f5cii c^l(.®i I Rco^] Rcis] c^ic.*il ^c^il : 










1^ ^lf%5Jt=f W 


1c4lPi<p R>»ins <ij<irI<i : 


Magenta 


(red + blue) 

Blue 




C^lPl<p^7:?ra‘ft2R?r : 

^ + %T = (.iK.'ST^I 


%r + = ■^rtnK I 

8.'b <phl51 I>|c5^ : 

(^) 'Q®ft^®f ^?l*»»»l *ST»iJ I 

(’^) ^ ‘*1?l**i>l <p^i1^i «r*ij I 

(^) f^<pi)h r55t<i5i £il5.^lR ?ros^ i2p1& <p^ii^i 









iebr ^w<w 3P|4|-i 

(^) ^l<ll tilt'll ?.fin 'jfi'ijl*!, oifl'lPl'ijN, R5 19'^^51 ‘>fI <phI *II?1 i 
(®) lilluil f®l<pi>l<l f55(,<ni ®‘fr9‘f ’ISI’pI <mI <I|{| I 

8.‘l 11^, (?l5?a»|5T, 

•21^ <i>l'il(ia<i Rsn??!^ R,5 <i«il i alRjIS <(« Rw Ri;st^ ii|<pli;ii5 i c*W- ’IW i£|<pli5 »i^[st 
^1 

c<p|(.*il 5a|i«i'o| m<| RcTf I t'vlt'il <q«ic's wNlii 

'siWT c.<plc.*il *lk<p I 'sf^ MgwHc.'Ki ■'iKIwj ^ I 

^iRfS Pi’1'fj|(.®i«i 'JR'oR I 'il'pfS RRjri ^tl7 

C^ICSST, ^ w I 

PTOw ; 







i I ^ #)■? 

I ^TN’-<pI(.«iI ^R 'Q '%? 

V2) I 

8 I '»il(ifiii ^i?il^i sjRjfS R'*j^^<p '% <i«il ^? 

(?■ I '^PlC.^^ "^F 

'ij I (.^lPl<P 
H I ^iPic^D 


^ I Rfwf^ ^Pi(.^^ <i<n(.vs c^ 

Nj) I <icic'© '#)■ c^? 

8 I ^ ^ I 

fit?r 

I Ji*M(.<p <p^i I 

'S 1 ®iRRPir5 <p|c'0’si '^iRlc<ij =3 [R*ijH I 

8 I '‘f'KN I 



•i<tnr'STOUT 


• Wtf^K'W <P51(.'s ^11^; 

• <P^l(.^s 

• e^l^, G^, fw, ^ 'oliiC'^ C#t^ 


^ 51 ^ (?r ^ ^ 

'«(>jll 

(^A : 

(<I5‘) £f^J£ff^ "a^jlRs 


(.8lic<P C^ ^ ftw 


^'Sr <?$il 


e.\D finj2|f5n& 'Q ; 

snssfl^ "^iff^: (?rwf1^^'^R)C'© Rco Rc.?i 

^-;£1^ i£l^ <li<1<ll’Sl ^ C^ ^ ^ angrf^ "^Jtf^-;£|^ ^oj^-st I 

ffll^(.^^ ^Klc^j £R2[f^ ■^^jiR^C : 



fer: 2M^r» 


11 c*f^ Rceq Rc'5^ 

2 ®Tfe=TK®T I '^<p=i cql^-i I 9 ^ ®q|^'i '^jlPis WT 

c*t^ ^j®T ^ Rc'»5'»i 1 ■=T^ WT ^^^^ sjfSjRrt •«^3lPlK i 








t£lt elijsrfw ^ I ^£|^ efijsjfw Wff^ 


C^ ^3lR< l^^■^ ^ G^^(.<p 1^ 'sM C^f!^ Rc'srlvto 

2f^ Rc.'srlv? 'Q ^ C5ft^ Wt '©l^ '^^l^(.«i>i ■^ff^< I 

«1l^c«i'$l '^l^lc<|j 5,^I'$1C81'^ ■^j|R° <PW RC 8 II : 



■\5[^:s^^ 


fSsT: ^A51 ^Cc1>| 

(M^ ^ ^rtt=T 1 c^wf^ 

1 ^ ®Tt^ 0^ w 9 ^ sfRl^^^sR:^ c^rt^ 

”8t»j|R< 2 C^fl^ fiTfe=T ^5rtW I WKf^ 2 '^=R ®Tt^ C^Sfl^ 

^TSI^ 8^^ «ll^C«i K°TWf^ I Rc'srl^ 

^^5^ w ^c<=i<t^-i 1 ^rfer K^ wfpf 

«?rt^ I 'srr^iK^ ^ 

(*ij»^(.<p ■^jlR® <?c^ I 

CJ^.8 Gnl^*i, 1^^, '?rl^^51?r ^ 'o(j|c'~^^ (.tlP^Q cil^*i : ci^RiR)^ 

c^: %?r (^ I 2f% (7 r:^5^ ( w ^ &(.<pIc?jPi5i ^ ( 3 ^ 

%^n^ >il^c<^«i/(7n:w I 

1^: (£|^ ^ Wt^, ^ I fw &c<p|c?lft (to 








■ 55 ^ ■^Ir(.«p'i/w(.«P'® (C/S) ^^fSw (Hz) I 

cgw ■>ivi'!i« ^ '5[l?r5l^ 'i)lwlR>^ <[p&l^ ^ i 4% 

Wl’TC'lS C?IP^6 : (.i>PiI®‘'R?(^ »lnl<< 5»'s| lil'^aM'as'sln '5|»[»ft^5C^ 'i|j|>iC’lt C#^Q I ^sfslTs, 

i^»tifi^sr^ 


WPiC’lt c#^e = 


1^1% Sto'ol 




i I U?PlRj*l^ CSj?!^^C,'© £|f^ '2ll^'<P <IC.2i <l®li "^P 

O I (?r Pi?ic^ (.<pH -fliJjlpK-ii^ ? 


H11^ £i% 


'oR ' 


:?r ? 




^jT?|^at^ 

i I wif^^? 

^ 1c^? 

« I wl^n:^ c#^a 


2t»f 

^ I : srit^T, (3^, fw, &t<i>itiif»i, «'surniM^ c#f« 



'#^rsiTi?r 


^ 9||^ C*lc^ 'a||»l5il- 

• 'Q f^<pt>l<i ^Tt5[ <p^ic^ ^H^; 

• 1^<pi>l<i f55c.<iii RRjfi R^^ <P5]C'« ^k<i; 

• f^fWf^ n5vS(,<q^i 'SJ^TTRl •TfsT 

• ^li1-<pic,®li "PlWl^ f55(.<l^l 'oi1<PC^ ’Tf^; 

• PIL 'Q ERS-i <phlii f^<pi>R [5S(.<!<) 'S <p<;(.^ 

• <p»i'o|$i(.'st'»i, Rj(4p<p^ ^^|Jl\!5«Ti-#^5 <P51C'® ’tt^; 



'b.i ^l^f-'^|c®ll 'S '?I^5T fl55c^^ : 

^i>il-'<p|c®il Rfwf^ r55<ic<p f55<i <i(.«i I 

^1wRl<pt>l<i f55<i 5>c«i<w5*i I : 

(i) CV5^ ^ 

(’^) ^ 

(vs) ^ G5RiiJ«i ^ I 

RR>fi^5RP*Rr^: 

^>TM-’9I(.«iI rL55c’q<i RR>s| ^P^’^TT^T : 

i. UPf ^•iC'oqM 
'Rcei<pS*i ’tH 
vs. fkiP^*R 
8. '^PTWf^ 

(?. (J^ C|l& 

i. irPT^*i(.N»«ll^ 

%r's ) 

\s. 

8, ^^utM'srf^ 

<t, IJPT 

'b. ’^ppp^ ^ %r 'G ) 

% cw 

'b.'O Pl<pi>l5i 'oi'ijhj *11^ : 

i. >IJh1Wi5 







VO. 

8. ^C,?l1<P I 

'b.8 '*ilWf-^k«nl R^ol^ H5»*i : 

W\^, wfr^Tfw, 

^^jlR^i ’5TN’-<plc«ii f^<pt>l?; n55<i i Picjj i£i<pn5 ^fwt-<plc®ii n55c<i<i 

|&i£i <pc^i <P^ll ^Cfill : 


(Connected to video) 

/ cTiwrt^tt 


' %I d c^° 


■SWIMS. “PW'i (toIt:^ 

("Yoke") 'siTiWt® 

ffer: •^i‘ll-<p|(.'1l f^<Pl>l5l fi5S<i 

^w«flSH 5)K Rj5iw<i l»i>«iiwc^<i 3Ti^ti?u <i»jnviit!(W - 5 ^ i wr'wn?*rn& 

cstc^ ^w<w3*^ ftcsisr i ^w-wS*^ 1^ ^ R>cjf^*lW'si 

■siTsdisr R^iQi^ ^ '*ijiwic^<i WT ^i<i>R''« 1®c=T ^snvn^ ^ i 


'b.(f PIL 'S lj5RiS*i <phl5i 1^<pi>l<) luvSt-q^i *1^'S «p|4^*||Pi ; 

f^Rsm 1 ^ 1 ^i^m n> 5 w<i ■siuoit 2 f*fPT ^’*r %?r i 

?5!^ I ^w<w3h 5tn?^ b^tw 'i>ii^^i«i»i<( wrpt 1®:# 

'5Rf^ I i£il^ 5rt®r, %r i£i^ i ^m^wS'I ^ 


^ %??r ^5[M^ w I w I Pi!5fs)wt»i^ csrBi%m-t£i?' 

st^sT’T ^ l^iOT ^srws W5T iii1^ ^ m^rr I 

^4^•^^5^<l> 'siiwiRi^ ^ ^w<wa*i ?5?r(^ w l^iBW'si 

'^c«i4cSivijhlwl^‘i> ^ ^ 1n5®t<m ^ 

1%«WT ?Rrr wr ^ 

'5[tM-U?tt?r '»|R<i'®M'SH(,^ %W ■*!! ^ I ‘flR'»l(.<11^1^61^ 




120° I 

'»i^®iw^n?r <pw I 



^3h1c*i'l5 \ 








(TFWfJR, CJI^lRs-1£|^ ^'i'sNCet*! : 

i^Cgs^: 

^JlPl!C <pN '^»iI‘(H'<p«I« Bti) ^^-<p|(.«il n 55 (.<i<i Iw(.sp<p'Pr^(. 4 il<p I 

i[ iijhiwiJ, ^1^1^ ^ i)jwwi53i< fkiR5»|jr IIjSmo ^i^tm ^ 




(^Ff^tpR 'iJfPo ifl'SH 4'^ 2|f3Rrt 'StKlW RC.'T^'I ^ %®R§^PT!3^ 

<PJ1<P$| tiw^l (.‘P'nic.ll I (.<p|<p|p|s;, ^ 2|^l< I : 

'sr) ^w«i>cSi-v))Wwl^«(i I>n»5vi I 

•<M*l<Cet«1 : 

<l>'^«l^lCSr»l ^ >il<l>C<l>:01'?^45l<’t I n55M «1M, >£it ^W<I^•^ 










>H!j^« at»t 

V3 I ? 



(^ I ^PlC^-S #t ? 

'b I (.^Pl<P?R'^?ri^ ? 

S I <1^11^ C^© ^ "^ ■#]■ ? 


^ I '*llll-'<Pl(.®ll ^R-si £f^f% I 

\5 I tl^ ^ C^ ? 

8 I ^ I 


^H|3^«14 fit?r 

^ I 

I f^t^K I 

v3 I 8 :^RPiI^ <pIc^<i '^i«i,i(.<ij <!3^R»ijh i 

8 I <p|®ll51 (>|ci?5l ^D^l^l-fl 5(.gl4’^ I 



cs(w 1 ^fe« 


■«TO1^ ^ C*l« 'S(I>|1(I- 

• <PC*Mife'? Rl^fl <P'S1C^ **11^; 

• <|>loll^l C?WS^ RjR»'Q Pi’HjN ^ ^1^1 <i; 

• C?fW ^ 

• R(.<Plfiil^(^< <i^c^ 


■ <?<\(,^ **11^ 


<p(.HlI«r5 t'ofS'e RR)*^ S^hk•15^ ^ : 



(^s) <M®ii<i;5l^ 


c^csr) I 


^(,*^|I^’5 <phl51 CSI^VSJ |5>t^’Q PiH«1jh : 



(^) I 






< 1,8 : 

«ilS^jt»i ^ ^ ♦tt^pr ^ ^twre^ 

^1*1^ 11^ M1*lfwi 'aif H ^IT : 

, Field blanking penod of 20 lines , 


tSar; 

*n*pr *\Gi t?itilc£>» >oifI?9iH *fBr "^fli 

♦n*PT w^iwi I ^ «rw >iftwi*i c^t^, ^ 

*n»n?i'sr t^«*r ^ i ^il®^ 5 ji*r j!{^k R^iI^ c^ w !^ ^ifiii*ii^f®ii^ ♦ti»pi«wT gt 

PiHWHftwi*f I ^ ♦iHCT^ ^ 5w“U ^c*it ^jiR^ 

rIRw 'ol 5 i I 

tnHIWdC^ ^(1»Pr: 

Rni^i <iITOr «lR>H«j Ruliij «w B *8 I ^ 

OTlUJJ^ ^C*11 Rci} I&fl '*1^ PRfte HHpi« ^1^*1 C^tRct ft^rlQ'* ^ 4 *il ^1 ^Wt 8 








>Gi(:i>«s ‘’fisT^i 

IBar t c»Mlc5to *H»Pf 

^«r5|»i Pmi Iw wj Rpcwj «I|?<pjH 

e>iu1(5« ♦it^T’T t»Hlc*il I *i1*pr «i^H5ii *l?r CTlfr 

Qhi 1L4 fS'tlUt ^1*1^ R*ilM <RrT^ I «|WI»t ^1 ^ <W 


2 lines 

2 5lfie$ 

2 5lines 

12.5 lines 

624 625 

1 2 : 

‘ .•* . 5 

6789 10 11 12 

13 14 15 16 17 15 








wlw'i ^w4ii3Pl4i-i 

2|?|>ll*ll ->11^ 


i'lo 


^ I ■vtHlIetS I«lw'S Pi’i'ijk'm w'Hliih <i>*if5? 

I >i,^'oiM ^ 4'^ «ifg%i5r 1^ 

RPi«lw<i ’t'it?r#5tw?W5?r? 

vs I IT>5w<i *iwf 'si’ii^ln 




a I ^I^'i)l»i« 



(?r«ri 


8 I *n5pr->flir?dw^ ? 

«■ I C’KIIC.'B'b 7 


i I >6^51® (.->t«p>t!^ <Pc.~HlI^'i> ^HN CStwf®f^ I 

^ I 'oil^(®a <i'’f»il <i><i i 

« I -^<^1 ^ I 





• 15% |155«ih ^It^; 

• fSSlIw^l <P51C^S) 

• I5^*i|5i vnlRS Wf¥Nt^ <p^i(.'o ^tf^; 

• i55«il^i '^|R>c5^i <p(.HIc,»i^’^-ii|'^^f^'^’^%r ^5ic.^ ‘^I^i<i; 

• '?Fl^ I55 Pi<-i£|^ R<i<i'-f '^ft^ I 


cstfw wl^ %5 Wt Rf^'olw sjm 

■^>c^ 11£]^ Pi’i*ijioi(.<? R^i&i wr I 

15S*il^i I ’^RlT: 

(i) VHF15 ^i 

(ii) UHFl5^l 

(iv) Rc^l5 <p(.5l«i I 


‘ <PC^<P '0||^Pl<P r55*il51 <li'ST|w I : 


i. c^lff I55*il^i 


'D. ^l5,(.iil»|2l(.’^'^<l 155*11^1 

%i£l^i£|TF t£]'^ |55»i|<1 -^hi^l-iv© ^SrfoTf^ chilli 

c^r:^ '®ici<i(.<p ’srfwr 'oi(.'i<p ^ 

f55*ilti I 

V.vo n5S«i|5^ v»|^Nh : 


(.i?f&C'*i <i'^l(.»il ^k<p 











fsm : 1^1I5 v5hI<1 


V.8 HS»«i|5| '>llR?(.'i><) : 

r55*(l<i iS'SH' '3'^a|<p|<i I««l^'>i, ^'o()lw'(l ^o's oil’ll Pi’j-oh Moi i uJPiR)*^ 

JaNfiiiJlo (?iR?p csil^ RF l^r'WT li>®'(lw?i ^tmsr RlSi'Slw ^ i 



C’°’Wt®r IuS*i|<i (.Ml(.'ll <ll(.'o “^ol^ 'o(<l?!,l(.'l<( <l)<l?!,l <|(.<|(.^ I ii| <l)<ll^l 

VHF >il'^ UHF w <)j<l4!'o I >ilt IIJS'^IW^I <I>JMII5 |i3jI'»I(;<I» 

'PW f55f»(< <|><|| '5 ^ I WJ '»jN 5<1 '0(|v]fNlI^t's R>Pl (,'sk^et S|iiM <P<ll I 



yr.<t <p|^»i 


^pI^,*! ISSRs:, <((.'111%^ ifl'pfS »pl5.'f fESRiy, ■^|R=(5 'uliiNI*! '®i^'( <^(.<1 <Pl42|*nt®r^'^ <p?il ?,(.'nl 


















OUTPUT 





I I^SRk, 

'qlS'G^ fSS'a >||R >(5 ^lil(.*l 1 ^ I C2, L3 'G L4 

5tf^ fSS'cj '»i1Rm5 Pi’j*ij|«i(.<p f55Pi<, <pW 'oiIS'G^ sWT <pc<i i <^1^ 



vaiiiJ 

i I c5PiR»^ShRi5l<i C2(f^ ^t£i¥ ^nwr (5R(5>^ fiPi'»lw sjt^ 

^ I 

\5 I I55»il5i £|^^? 
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^lc<p I u5PiR5*ic*i^; lT55<i^^ ^ <jail<f*t^ 'sr^ R>^ ^ 

I ci5PiR)*H‘RPi'»lW5i ^Ml^i cCPiRj^h* 

RPi'sslw^i (7R»^^fn:^ I <phl5i ciJPiRj'M^ RPi'S'lw c^M c^ 

i'booo csl% i£l^ 1 ^ C^M 


I C5Wo»R CW i'bo 

O^ooo I 

NTSC, SECAM PAL : 

NTSC = National Television System Committee. 
PAL = Phase Alternation by Line. 
SECAM = Sequential Colour A Memory. 


(i)UHF'fl^VHFl?^l 

(iii) R^Rs'Q wt^rilw?rt^ I 

(iv) FM I 

(v) i%fw R)C.l5S<l I 

(vi) sm 1%fw 

(vii) WfsrflPpfTn^ I 
(viii) ®Tl^ I 

(ix) Wt^^Pl^ii-si I 

(x) C3FPrt ^IPf WPrflPFtTrl^ I 


(xi) PALf^«Ttt^l 

(xii) <p|®1l5l I 

(xiii) <ll'»5 Wtsrfll^PtTrt^ I 

(xv) R - y 'ST^gCofS^ I 
(x vi) B - y % '51v5^«T^ I 
(xvii) R - y , B - y , G - y 


(xix) f^<pt>l^i f&S<] 









PAL 



PAL wn?r 















^Ov2) 


'Slpi ■>H!H^8|»f 
i I m: NTSC, SECAM 
^I PAL 

«I c,»nRi<p^^'^? 


i I ^W-*p|(.®il Pit''5(.*ni ^rw ^Hl<i f^tc^csRT ^’I’llfSRPilu <i4hI <m I 
^ I NTSC, SECAM >3^ PAL I 


UMlsfRrsRf 





• <M«1l^l ’^l‘^ <ij's» <p^ic.'© 

• pT’t^N ^rt^; 

• <pH 1 ^i ^aulS-si 

• CSFfSTt ■^1^ f^HTK <P'S1(.'® ’tt^ I 


'^o.i : 

(TT '^<P®1 f^2S|^ J1<P®1 £f^5|^^'®15 <P5ll '^rf¥ '^>t®Tl^ C^Pl<P <5®ll 

fill^^lR <M«il^i RjiH^ I ^ :^, %r'8^T^i 

>6 PlftlK : 


tiiR»I5^» 'Q 'nl<iiSl^Ii5N» n5R)(.^ «ift^ I 

^0.0 <^Pi«1)h, 1^, 1^ : 

«ll>l-iil«1 : 

<M®il^ ^lihc<i» ^ I ^[f^ ^ 

5'!^«1^©I^1 C«TC5^^ iJ*tT^^^\!)R <PW 1RRjJl S's^ei C«TC5«T, (7m, '»1(.4^|w> 

^ I ^HjHJ (7TC5^ (7m-^, %r ^ 

<)^^i <)>l®il5i(.<p RJS <i®il I '^^'Qs <p|®il^i ^ 1^5-i£i^ 'sffs^j^ <p^il 

^ Ifl& <?rn:^ i ^qiti^ c^r:^ ^ ^sn^rtr'i^ c^mr 

^ ^snwr ’?rr (TtR w w c^ siI^vPi^s (TM^m i 

'^0.8 CSFWStl^ : 

c^^»iviiI15PjIi5 wiTiMm 1^ (Tf^c^ ^ <i»MiW5i ^ ^ 

^RTfi ^5^ ^ ^ I (TT vsmtRm ^rr*u^ <i>niw^i 

(TT^C^, S'i^el^ol C^NIIBPiIB <IW I W vbl^JlSjlW^ 

X <p1«iIw^] f^, Y ^5 r:^ (TT^c^*!^ Z <pifiiiwii 5 '^=i'o| 

(TNmt^ I 







^o(t 



Yellow 


Greenish 


YG!50V(»islT 

y q»-0en I 


Yellow 


Blush 

gieen 


White 


nkjegreeri 


Orange 


Purplish 

blue 


ReddisN 


b40 'm 


510 nm 


550 


500 nm 


Yellowish 

orange 


nm 


Reddish 

orange 


*^45anr;. 


440:nm 


400 rm 


ffer: 



^CilCSR. ^ RRjfl ftSEW 



V!9l5:||6jiCV|^l C >lNi 


«i.c?jcs^ I c^n:^ 5'^^sl Z %r 




\0.(t «lRl3h Pi’HH ^'o|c<l : 

Pi’HjH'r I ’5|Mf i£i^ ^TlT I ^ 

^(.c^^R (.ns ^<P5il^i I , ^®i, 5.^3iR 


^cd^RS I ^ 



|'»|^N0 <p<ii ^ I f^ 



^o.'b 

(i) 

(ii) %sr + = ^5it?rPT 



C^ C<PlC'il ^ 

I cw- 



























(iii) ^ 

^l*ifir >lJlIIS^l-'^w 'ailM+15 CT, Plw w wlpffgjfr dnPl^^ 

cHHH I OT^f- 

(i) *iHI — *iH — = ^*1 

(ii) ’’IW--’’f^ = ^ 

(iii) ^IW — —’*rl*r = I 

^oA whi RH-oH, PH*vI*i ! 

*?*Hh 'nl^-^ilBfllfl On.'^lwPi 8,Sio «)11'br-io 'nfo*?^ Pi'iwI'iRISr^ 

Pi'I'iJhw ^*il I Phl*w t'*1lcifl 'fllB' ^ i 

fSdI^W=T^W cvrtiwl ^jPlT! 



1^: ^hh ^i-6 Pi’H^uH 




aiWJppT-'iw iiOT ^ ^ I w wiflWiw ’sriwr ■^wbrt 

X 'aic« Rl^ 1^, Y^IOT Z Rf&ij ^kl*IICiW '5*1-11^1*1^ 

CH^ICHl ^ I 










0.8 . 

' ■' ^-*0 -ii 

510 n»r' 


hr:Co* ra,J -r 

r ‘ -G ■ ' ' Ti^ - 


\ 660 ■ 


0.6 I 
5<M)nml 

0.5--.-. 

y ' 

0.4 ••! . 


i, b u ir .‘f 

^nm\ 


'• Ve, OWishlxT^r.G ^ 1 .. . FiiFiih] 

\ ,:i .:.-n I yellow 


i / /'^ SaOnn I—r———— 

\ / V Yellowish 

x.590nm ‘ 


rBji I Reddishl 

■ -/’ White ,/— Vr—’ 

/ y --i nm 

i . IV. .*Qv 


G^irpShi'“™^\ I h- \ \y r:G:. . 

^ 470 / J 7 -~""" Re<Jdish 

: \ > Bluish rjle : 

0 ’■.<00 ... ■ • ■,_ptjrplGj... 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 X 

ffer erNfw i ^ ^ 

^ <pkil^i'>i^^ I C c^ R)if5 ^ 

fRC>lC.<1 Cl^lc»il I Wf^ (.<ICR'^5'^ei'©l Z^5R:^ CI^1 c«h| ^C?IC^, 

%T I ^ v 51TOI^ ’srlwr W1%^# 















wiwoi 


^ob- 


^ I (?r ?ros?r RfijcH' s|^[^ ^^vsR <p<ii ^i?r ^ic>i^ic<p ^ <i®il ? 

I <piiri5 'Q ? 

o I f5Rs <jfi <i>l«il5i c®tM‘ £|c.?j|'s?«iAj(.Nsi ^'Q* <p^lc.<p ^ ^ ? 

8 I ’^Frf^ 'qR)R'8» '^;c?r' oiRjR'q® <ilii ^ <i®il ? 

(f I 5'5^ ^i>ihc<p ^ <i«il ? 

\b I i£l<T>fi5 <l<g<| <p|®li5](.<P ’^1' <i®il ? 

c\ I ^ I 


^ I <^l« 1 | 5 l C<ll^ ? 

^ I fi 3 [R»ijh ? 

>3 I f^ <ieiC^ C^ ? 

8 I 'Q R>C’^|^w^ <181 c’^ ^ ? 

<t I ^'ol(.<i I 

^ I 'sut©^ I 

I Pi'>i«ijlcn I 






^ ^ C*^ '»li»<^ll- 

• '»l[5<pj|«1 <P(.5H <;j'S9 <P5i(.^s ^l5;<i; 

• <pc5h <p^i(.^s “*11^; 

• (^I'rlJ, <p*sj4i'^ ^ (PIP) ^ ^1®T1^ <P(.^5I®1 <ij'Q» <P5iC'o 

• R(.»iil> <P(.^l(.si'g RI^si ’9>I(.'SST'S| RiiaiH <p<l(.^ 

• ^a5lcvi1i5<j» ll3^BR^^^ljlw15iJw^ i 


^R'sr^l®! <P(.5h : 

C^ <pc5l®i ^hjtaj f^tw!?r ^R(.<p M5l(.«i-<ilc*j '^Rc^i '^R<p '3*^1 <p^il ’^, '^l(.<p 

^inS^jM 4 c5M : 

c^ <p(.5l®i f^<pi>R f55(.<i<i ^Rc^p '*iRc?i ^R<p <p<]i 

'»ir5<p)h <pc5l«i I 



I 

t.i5PiRj*n?T ^£1^^ cefm I ^5r<h 

^<p|R^ R'»'^ <pw t£i<piR^ csftsfksra" Iwr c^KT ^ i i^i wm ^'^k<p 

^ ^ Wf I ^'^R)t.<p Piwf^ ^ f^twf^ I liiwcsr 1^ 

C^cSlI (PIP) ^ I 





<pMN ^(.^M : 


RR>j!| R?iaiH : 

(i) POWER 'nKlc<l3 1^ ON/OFF I 

(ii) TV/AV’^fB^ : ^5p^P*K (71^I 

(iii) MUTE : >fKI(.<li IUR)5i ^ I 

(iv) (0-9) ^I*i5*i : ^l^lc^i •TW^ CfiflsITsr C^ ^ i 

(v) Q.VIEW Gsm^ (TNT ^ I 


(iv) (0-9) ^I*i5*i : ^l^lc^i •TW^ CfiflsITsr C^ *?^\ ^ i 

(v) Q.VIEW Cisnsn^ (TNT ^ I 

(vi) TURBO ^kk<Ji Rf®s| '=»i<i'3^l-i R^iai'-f I 

(vii) SLEEP'^fS^T : '»iKlc<jj I 

(viii) AA7 '^l^lc<Jj CSlWI^ ^ I 

(ix) ◄ ► '^KI(.<I3 I 

(x) MENU'^: 

(xi) LIST ^|i3*1 : 1^1^ ^KIc<J 3 <P^ll ^ I 

(xii) I/II '^lRk<l3 "51^ 'SM (TfB" ^ I 

(xiii) EYE '^fB^f : i£]^ ^Kk<l3 ^5(1^ ON/OFF I 

(xiv) SSM'^fB^r : '^lRk<l3 wi3h c^c^lR I 

(xv) PSM '^fB^r : t£l?r '^lRk<l3 ^<Pi>l5l C^'BH OT^Tlf^ "WT I 














lUfo (CCTV, 
LED, HDTV) 


*11^ 'ailvill- 

[51^ T5tTrl$trsr sjR^fS ^(.<p^i <ij'Q’ <p^(.'© ^i^<i; 

\5t?rl2|T5r rSRj^i fSRj^i 

'5|T^Pi<p Rc'^ ^^f*fSpT^ <ij'Q* <p<ic'© ^tf^; 

f5I5?<:i ^<p 'v5t?rNT5r <ij's» <P^IC'© 

LED TV ^ ^ <p-si(.^ 

CCTV wr 

CCTV f^C^CVI <|j<|ij!VD ^^CVJ^>|:^C^-5l ^ 

CCTV 

HDTV '^t '^ <IJ'Q» ^R<i; 

1Sf% (HDTV) 'Q <P?i(.'s 

LCD Screen 'Q I 


l^R«l a:|f^nJ 4l®r : 

(?r ci^RiRj-^RP i'oR '^if¥(.'i5<i (5PiR>^^ i 



'il’^rn?T RRiRj^ 'aijicwl RF 'PTOTK f5S«i1<i ^^l'^ IF fSSRss IF 

^T^t^iTf^ ^ I ^ IF f%f^ R)d?§^ t£i^^ wf^rfli^FtTn^ ^ 

PiHrj)|pi ^5^^ wTsrf&^Fl^I R)(5s^i sjt^ ''ilS'® Pi’Hj|«i IF ''ilS'® 
















c^’1l^l'i?c'ST^i '^liS'® Pi’Hjh <pw '^lS'33 ^hjc^ rH<p|{.^i^i 
^ I Rjd5S<i c^ sff^ 1%%^ wPifitytTn^ 

'oi1<p1c^i f^<pi>1^ f55c<i s|^fK <pc^i Rj(4p<p‘^ <pc?ic®i^i ^l<ijc^ fici R>cip<p^ i 

(i) ’SfK 5?|V2) I (vi) I 

(ii) I (vii) <?W I 

(iii) Pi^iaiHc^ihlT l (viii) I 

(iv) ^ftST I (ix) ^rNSTTl^ I 

(v) I 

(x) C#f^ WlrnsW^ I 

^'^.'0 H IDR>^ yb|^WI>| fi|I^f5 |1(,<P^ <1^1'Sr : 


(?r' 




' '01^1 

























'8 (CCTV, LED, HDTV) 

^^.8 C« 9 f^w*l«i 1 ^R> (HDTV) * 1 ^ 'S ^ : 

HDTV C5f®l1%>^ I ii|# Ii|<l>fi5 c5l5l1%»H l iflt C515|1%*R 

if|-^ <l?l>lH’t^ 1la'^ ^ tCRifo*! W?) iRJ ^ 

"wr^c^Tt I 



ft^r: HDTV 


HDTV ^ ^ ^ ^ ^ I i£lt 

C^'5^(.o 1^’3^^I(.«1| i£l’^ ’3^'^ I ^£11^ ^ipD Oj|(.«iei JliS'GJ pK.'^S^j | NHK 

"^5^ fSRjC'® wKiwf ^ wr R(.^(.^ I c^R^Tf c^n^ ^ ^ 

wt ^Tlt^ I 






wiw«i 




^ I <?\^h (5PiRj“f^T^? 


^ I <p|®l|51 1SfW '% '^? 

^ I 'oj|^Pi<p ISRj-si Rc.*!^ ^? 

^ I <p|®ll51 |15R>51 ^<P Vtol^lfsJlai fi|R)I5 HC<)>51 <^I'ST <P51 I 
I RR>^ s|f%15‘ iic<i>5i I 

^s I 1^1% (HDTV) 'S I 



4JH*! 




^ 'Q '®l(.'^^i "^ilW <P<1(.'® 


'G «il^s <1J'S» ^1^1 <i; 


<Pjl<l«l ^CV!5C^51 








GHz’tWi 
W 3 . 7 GHz C«n:^ 4.2 GHz ’IW I 


T?. Pi’H)!®! ^TRr 4 lH 5.9 GHz ^(.'s 6.4 

r'^W, ‘il'fi i|H 



«IJ 4 A)<I 


« 9 |®HP|< @>t 4 H?ll^ 

c 


5.9 GHz- 6.4 GHz 

3.7 GHz- 4.2 GHz 

X 

>I|v|R 4 

7.9 GHz- 8.4 GHz 

7.2 GHz- 7.7 GHz 

Ku 

^ 1^)4 

14 GHz- 14.5 GHz 

11.7 GHz- 12.2 GHz 

Ka 

^Iitj 4 

27.5 GHz - 30 GHz 

17.7 GHz- 21.2 GHz 

Ka 

>|I»|R 4 

43.5 GHz- 45.5 GHz 

20.2 GHz- 21.2 GHz 




lil'^ '0||W%r WlW®! 



<JS wlw®i R>wSR5‘^-iii?r '5iT*)jw 
I 

■srrsijw ^ ■5^r I ’siKW 'sti^ «rn:^ i ^ 

I wr 41 ‘li^l 4 <l>l 3 l ^atFtR« C^IM ^ CPf^ ’Ttca' ^ I ^fS' ’ 1 ^ 

i£it ’I'siiRifD ^liic'G'ii^iJ wiww4 cwrsiarW^'^ir i 


^«.8 <PjH«1 ‘pN ; 





4>R®Rt4*t^ 


’TOStSRT 


I>H5H5w viC'bCvi^i I 'SffRW ^T'RjFrc^ 


<pk®t^ ^c«il '9'5i^ 'ii<pf5 I^'ol5,''i, ^ R(.''n<i Rw5i '^I<pf5 PiRiil«i I^»i <pw '^l'^ 

«p)lR«l«i Pi’i'()lc.«i<i wRW Pi’i»()lc.<n ?5C^ I 'aiRR 

''^sc?r vslUlw 5'^R I 

















8 I ^.||<1»1 »!(.'!)>< <1«1C'0 C^? 


(2|»f 






^ w c*tw ^i1^- 

• 'QiJj|'S;c.«1'^ RRjijI W <lj'S» <P5i(.^o ^1<1<1; 

• wR»'Q 'QCfl'O ^j'S* <p^i(.'o 

• <p<)C^ <11^; 







^ i£m OTWiN (?m?{ c^tOT 2fw 

slc?iN»i I <pPi5Rc<p‘®l^=T 'Qt?K csfw w <pFh5iw^i ^jtW 

<ppvj5'i5|<i f5)v»i5c'^n Rsv»l®c^<i i 


Internet 


DI-6144 


^ 'ai‘Hii><P3l«i ^ <pw I 'oiR<p|<^ 






' 3 \ 










’sflst -iiW'itifl *W tw 'oiflKv ’*lPOtJr TjMPT ’*PPI3^ ^ ^’W|5T 

'ttfljlnw'i Rytii ^1 ^ I 


ft-1 WOTT 

^ I Git^ ^Qcn^ (Radio Wave) 
^ I »iftw|i|«:ii« (Micro Wave) 
a I (Infrared) 


fllf^ ^nv (Radio Wave) 

wli'aw PW*uH 1 }I*|| 5 | 1 S ^ ^ ^ jHRt ^ C 3 lft« 

IfWfr^lCTTTlMTW I HICTM *ttilc-tt ^ a|^ ^P9 *nw I 

ortft^ '^Hicofl Jo ftiFiWfSw rtw j 1 Jo fttflWfSw rtw 

J ti>Hl^wfl »it^r fllR^ CTj^N w ^*iI ^ Aft'S &w1tflPi I 



ori^ '9HI« Pi-ili! oflRoft IS^w i isiTOff^jos^- 

i^wlfflPl (Frequency) t 

^ 'OT(V ^5 t!R# ^OTlniftw "TOT I lirifr *D|UI| ^flwo ’iHfS'O I 

lil*lR“H PlPfiWM WI ^1 ij^vt 15l^Rl-i 

^ll^irtwjo JTnl^^ipn 

4w "ilW^ I^tvlHiPi (Frequency): 

(4 csift's csw ^PTipy '**(1^^ 

^cw ^ftBT *CT ^h^ci ^1 WT I Son ‘pif 

^tW ^TW Pi^iiltnn ^Itwi ^ twfet W I fiRwIn ^^rIwhi *ihjM 

PiH-ult-in ^lOTl^ #siW ^1 ^ ?.-t*5tFiH-i Bi*iPH-i ^ J rtW Jo 

m^RPl'iPr I 


rep^ (Spectram): 

dl fflpUpi Bwlcapn di^IBRfift UWI &Wl«Plfl wto yifl!l 
^ilPil ^ I PT*Wl%WPW=fJpIW'o1w ^"tI ^1115^^ I 
PiHultFin RiiHiel RFtw ^1 ^]fl I 

cfiRe cfltt &wl0iPi flivlw m1c*w ^ ^PT-^i Rw» i Rm^bPT 

ShRHtfifl ’’PUT i ^iwivIS ftwitufic® 

flSfer’^W I wlw*i wfBllihRHi’^ I 



^8 A (Microwave): 

^W WTt ^W4C] a l->IJMCHlB^ ^3^ I 3m viRTwr 

.'0 Pi^ii^'B'fl? c^i^ 'oo© R’»ii^i«j?-'XRr 'siot i 
Rwl Rt^ ^fT^T^-^ItgUr yalUl Jl^pliw >llXWh'6C?l’» l 

^ww AiAW^i ysfti, iM ^1 ^ I 'srftcaFf'st?^ ^'sfR^rcsr c«iw 3 iiw 

c^lwi ^l6l I 

>(t^wrt«rafo«i t^Pfii: 

i I >i1^w>I'e«'a Pica^Ji ’^fps- l ^ 

fiPi'o I 

I ^l^wltscuc^ 'o<ilP5*il ^ wlwl ^11 <ik>o Pi’I'dH 

o I ^/pkis^'n iii^htg wlf^ W 

8 I a|l^w>l'6«'a ^1^1 ♦WB^TC^ I 


Penetrates Earth’s 
Atmosphere? 


Radiation Type Radio 

Wavelength (m) IQ- 


Approximate Scale 
of Wavelength 



Buildings Humans Butterflies Needle Point Protozoans Molecules Atoms Atomic Nuclei 


Frequency (Hz) 


Temperature of 
objects at which 
this radiation is the 
most intense 
wavelength emitted 



-272'C -173 X 9,727'C '10,000 000 X 


ffelT: 


^8.>9 uJciUpSii^h i<|^wrl«f.n« (Terestrial Microwave): 

cferf%t»T >il^whNcii« €ttl^ 5N^ 3 ^f5rs|?r ^ i ^ 

c^wlwPi Ihcm &wIc«Pi ^1 3 

v<TOPi'»i*uh o»ili>c,Fi wk*il •9>iic>o I 

wlt*ll I 







^8.8 >»u|(5®i|^'E iil^wl'BW'o (Sattelite Microwave): 

I lire®' CSlC® '8'booo ^.1v. 

Slit® I <£|t »1Jld>«11^tl5i( 
it ^ *ij|iii<i^® I c®*im 5rr«il?i*r 
t»ii’lit»ii’i 'ws *1?! '^jIc.U'iI^'b Shfi’R <u<isi'8 ^ I %*i®'®c?r w (TOi?r'5it*ii’i^ 
®r Rhi*ii®m HiiipM 'oisf^'o 'oiuisw ®?ic® ^tnd5®rftiii5?r c®ic*Trft®?r c*i^ i 

Vlifl *IJlCJ5»Tl^'5 ®W^ 'S|W®'et*rt Wl*1S *(ltvr WhtiWl'l ■!(M'l ®<ii *w< w I 


ii| altf^c® (?lTs|1tsiW ’Rj?r®t f%® ^ 

w w QPiRj?. ®iTtf^ ^ ^ 


^ s ^ 

“ ^^Up-Link [based tipon D\i^-RCSi packet mode) 

►Down-Linkr^l^VB^{c(rciiit mode) 

^ GT to GT single satdirte hop data link_^ 






filfert « » 1 Fld!*TW 

IviHw Pi(Aii vni mnr^mv^-vninlBv 'con i <nr%iViuA Am dMi^w vx 
Hmi rift cqffr 1^>um <ni ^un iii&m qieni «4<ui «iicvi PiMvm t/mW 
«ni -^mW ^ rinftfr^^ftWTfr-iiw ^Pow i filPim mw #ftiviiui« |9ti|iui*i filPa 
^riftl I ^WlUIV Prt*IJl*l-riWflP'll Wl <<ll® ^HHI WBl*r^'^*Ul*U Hi -W W Wrt 

^'W tflW CTW^IIBT^I rilW riW 



pquriCilayii 


Wavelength (micfons) 





o 

■F^ 

A 

> 

N«ar 

1R 

Medium 

IR 


SuAiigni 
Inin red 


nParefj 


MlcrQW&vff& 


k I 1 '^^16 RSft ti«^w *1^ w 

4^11 ^ I 

^ ^ OTflfllU^I ’wr wlR^ 

ftwftfi Jiitfi Pli*ui>i liPitt wiw *iiw I 

















^^8 


i I RRjill <;«i(.^s C^HfBr? 

V!) I 



^ I 'Q’c?ro <p?ifL5 (j5ff®l^ Rv»'q» 'q ■#!■ "^t? 











^w»li: Taws 

wrtl^ «'5Jl®iW®r: 

> I W (.<p1(.*iI ■sftW?''Q <i)I(.'»^ 5 IuI5>-i1^ 





0 Tone Control 
) Sound Volume 
0 Power Switch 

■ 0 VHP Channel Selection 
VHP fine tuning 

' 0 Brightness Control 

0 Contrast Control 



‘fer: ’Tl'iT-<p|(.«il fiilwi 3^ 


i I ui^^-<|i|wi Pi 4 lb'< «)>R I 
«I I 


8 I 'oPiSil <p(.5l'!l ipl^ ^■qi.'q'sfT I 

<t I <p5i''i5 <p(.5i'=i \si(.«i-<iii»i 4R 

bf I wlww '^(5<p'»i(.<i R4ii>i <pR <p« li^SRic 




























a((,r||;£|»a( |u(^ RPivelc^^ Rj'oC?[?r^^'*l*il'Q®<p^H 



SlCill^^il Wtlf^ 'Q 'srKI^I^ : 

i I I 
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EMF — Electro Motive Force. 

RMS—^Root Mean Square. 

PNP—Positive Negative Positive. 

NPN—Negative Positive Negative. 

JFET—Junction Field Effect Transistor. 

MOSFET—^Metal Oxide Semiconductor Field Effect Transistor. 
MRRV—^Maximum Reverse Repetation Voltage. 

PIV-Peak Inverse Voltage. 

LED—Light Emitting Diode. 

SSL—Solid State Light. 

AF—^Audio Frequency. 

RF—Radio Frequency. 

IF—Intermidiate Frequency. 

FM—Frequency Modulation. 

AM—^Amplitude Modulation. 

PCM—Pulse Code Modulation. 

PPM—Pulse Position Modulation. 

PAM—Pulse Amplitude Modulation. 

AGC—^Automatic Gain Control. 

AVC—Automatic Volume Control. 

BJT—Bipolar Junction Transistor. 

DE—^MOSFET - Depletion Enhancement MOSFET 
E—Only MOSFET- Enhancement only MOSFET 
SSI—Small Scale Integration 
MSI—Medium Scale Integration. 

LSI—Large Scale Integration. 

VLSI—^Very Large Scale Integration. 

SLSI—Super Large Scale Integration. 

SCR—Silicon Control Rectifier. 

DIA(>-Diode AC Switch. 

TRIAC—Triggering on AC. 

FET—Field Effect Transistor. 

AFC—^Automatic Frequency Control. 

LDR—Light Dependent Resistor. 

VCO—^Voltage Controlled Oscillator. 

LASCR—Light Activated Silicon Control Rectifier. 

UJT—Unijunction Transistor, 

IC—Integrated Circuit. 

DIP—Dual In line Package. 

OP-AMP—Operational Amplifier. 

PAL—Phase Alternation by line. 

NTSC—National Television System Committee. 

SECAM—Sequential Colour A Memory. 

CCER—Consultative Committee for International Radio. 

SMPS—Switch Mode Power Supply. 

VHF—^Very High Frequency. 

FCC—Federal Communication Commission. 

CRT—Cathod Ray Tube. 

CRO—Cathod Ray Oscilloscope. 
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VSB—^Vestigial Side Band 
EHT—Extra High Tension. 

AFT—^Automatic Fine Tuning. 

UHF—Ultra High Frequency. 

VCR—^Vidio Cassette Recorder 
VCD—^Video Compact Disk. 

VCP—^Vidio Cassette Player. 

DVD—Digital Vedio Disk. 

ATC—^Automatic Tuning Control. 

CD—Compect Disk. 

MP3— Movi Picture Version 3 
MPEG—^Movi Picture Expert Group. 

CAV—Constant Angular Velocity. 

CLV—Constant Linear Velocity. 

APC—^Auto Power Control. 

ADC—Analog to Digital Converter. 

AMS—^Music. 

CSC—Colour Spactrum Conversion. 

CC—Companion Chip. 

CMOS—Complementary Metal Oxide Semiconductor. 
CMR—Common Mode Reference. 

CDA—Compact Disc Digital Audio. 

CM—Clean Memory. 

DVE—Digital Vedio Encoder. 

PBC—Play Back Control. 

LCD—Liquid Crystal Display. 

OSD—On Screen Display. 

REV—Reverse or Review. 

ROM—Read Only Memory. 

RAM—Random Access Memory. 

GSM—Global System for Mobile Communications 
CDMA—Code Division Multiple Access. 

SIM—Subscriber Identification Module. 

PIN—Personal Identification Module. 

SMS—Short Messaging Service. 

JPEG—Joint Photographc Expert Group. 

HTTP—Hyper Text Transfer Protocal 
ESN—Electronic Serial Number. 
















